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ABSTRACT 

We present the first results from our high-precision infrared (IR) astrometry pro- 
gram at the Canada-France-Hawaii Telescope. We measure parallaxes for 83 ultracool 
dwarfs (spectral types M6-T9) in 49 systems, with a median uncertainty of 1.1 mas 
(2.3%) and as good as 0.7 mas (0.8%). We provide the first parallaxes for 48 objects 
in 29 systems, and for another 27 objects in 17 systems, we significantly improve upon 
published results, with a median (best) improvement of 1.7x (5x). Three systems 
show astrometric perturbations indicative of orbital motion; two are known binaries 
(2MASS J0518-2828AB and 2MASS J1404-3159AB) and one is spectrally peculiar 
(SDSS J0805+4812). In addition, we present here a large set of Keck adaptive op- 
tics imaging that more than triples the number of binaries with L6-T5 components 
that have both multi-band photometry and distances. Our data enable an unprece- 
dented look at the photometric properties of brown dwarfs as they cool through the 
L/T transition. Going from ~L8 to ~T4.5, flux in the Y and J bands increases by 
~0.7 mag and ~0.5 mag, respectively (the Y- and J-band "bumps"), while flux in the 
H, K, and L' bands declines monotonically. This wavelength dependence is consistent 
with cloud clearing over a narrow range of temperature, since condensate opacity is 
expected to dominate at 1.0-1.3 /im. Interestingly, despite more than doubling the 
near-IR census of L/T transition objects, we find a conspicuous paucity of objects on 
the color-magnitude diagram just blueward of the late-L/early-T sequence. This "L/T 
gap" occurs at (J— ^)mko = 0.1-0.3 mag, (J— K)mko = 0.0-0.4 mag, and implies that 
the last phases of cloud evolution occur rapidly. Finally, we provide a comprehensive 
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update to the absolute magnitudes of ultracool dwarfs as a function of spectral type 
using a combined sample of 314 objects. 

Subject headings: stars: low-mass, brown dwarfs — infrared: stars — astrometry - 
parallaxes — proper motions 



1. Introduction 



Few astronomical measurements are as direct and model-independent as trigonometric paral- 
laxes, as they rely solely on geometry and an accurate ephemeris of the Earth's orbit. Distances 
determined by parallaxes form the foundation of much of modern astrophysics, e.g., enabling the 
creation of the Hertzsprung- Russell diagram and establishing a key rung in th e cosmological distance 
ladder. Since the first stellar parallax measurement (61 Cyg; Bessell 1838 ). astrometry programs 
have continuously evolved using new technology to achieve ever-expanding science objectives. Pho- 
tographic plates dominated parallax work for many decades, but the need to reach fainter stars 
eventually required the use CCDs with their low noise, high quantum efficiency, and capacity for 
large dynamic range. Pioneering work in this area demonstrat ed that precise astrometry was in 
fact possible with such devices (e.g., see iMonet k, Dahnl Il983l ). even though the field-of-view of 
early detectors was small by today's standards. As CCDs have grown in size they have become the 
dominant tool for high-precision astrometry. With the advent of large-format infrared (IR) arrays 
it is now possible to extend parallax measurements to large samples of the coldest known objects 
outside the solar system: brown dwarfs. 

Over the past decade, several ground-based astrometry programs have laid the foundation 
for understanding the basic evolution of brown dwarfs on the color-magnitude diagram. Infrared 
parallax pr ograms account for about two thirds of parallaxes for brow n dwarfs with spectral types 
>L4 (e.g.. iTinnev et al.ll2003l : IVrba et alj|2004l : iMarocco et al.ll201Cf). with red optical programs 
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providing the remaining one third, mostly at earlier types (e.g., 
20091 : lAndrei et al.ll201ll ) . Companions to stars with Hipparcos parallaxes also make up a significant 
fraction of the current sample of >L4 dwarfs with parallaxes, roughly half as many as have been 
measured directly in infrared astrometry programs. Parallax measurements for very low-mass 
stars and brown dwarfs o f earlier spectral types (M6-L4) are d ominated by red optic al astrometry 
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20091 : iLeoine et al.ll2009l : ISchilbach et al 



There is a pressing demand for the highest possible precision in ultracool dwarf distance mea- 
surements. This is because dynamical mass studies are now providing t he strongest tests of sub- 
stella r models (e.g JBouv et alJbooi iLiu et alJl^OQsl : bupuv et al.ll2009bl l(3. bold : Eonopackv et al 



2010) , and precise parallaxes are crucial for such work. Dynamical mass uncertainties from visual 
binary orbits are almost always dominated by the error in the distance since mass cx d?. Thus, to 
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achieve a 10% mass uncertainty requires parallax errors of ~3%. Among ground-based measure- 
ments for >L4 dwarfs such precision is not common (only 26% of parallaxes) and has previously 
been achieved only for relatively nearby objects (<13 pc). 

Furthermore, despite the past successes of the parallax programs described above, there are 
still important aspects of brown dwarf evolu tion that would benefit from a larger set of distance 



meas urements: young field brown dwarfs fe.g-. lKirkpatrick et al.ll2006l;lAllers et al.ll2009l;ICruz et al 



20091 ). the coldest br own dwarfs (5,500 K, e.g., 



Lucas et al 



20ld : ICushing et al 



2011 



), and the 

L/T transition (e.g., iLiu et al,l 120061 ; ISaumon fc Marlevl l2008l ). Samples pertaining to the first 
two subjects have only recently begun to be uncovere d, and parallax meas urements are underway 



by multiple groups for both young field dwarf s (e.g.. iTeixeira et al.l 120081; Liu, Du puy & Allers 



submitted) and the latest-type T dwarfs (e.g., ISmart et al 



2010 



Liu et al.l l2011bl ). In contrast, 



objects with properties intermediate between red L dwa rfs and blue T dwarfs have been know n 
since some of the earliest surveys to yield brown dwarfs (jLeggett et al.l |2000| ; iGeballe et al.l [2002J) . 
However, to date only 6 single objects in this range (L9-T4) have parallaxes, compared to 33 
parallaxes for single T4.5-T9 dwarfs and 29 parallaxes for single L4-L8.5 dwarfs. (There are an 
additional ~4 components of binaries in the L9-T4 range with parallaxes, but this exact number is 
subject to the somewhat uncertain spectral classification of most of these components.) There is a 
present deficiency in the number of L/T transition objects with parallaxes and thus in our ability 
to characterize one of the most important phases of brown dwarf evolution. 

To address the need for high precision parallaxes of ultracool binaries, we initiated an infrared 
parallax program at the Canada-France-Hawaii Telescope (CFHT) in 2007. We concentrated our 
observations on a sample of ultracool binaries with a wide range of component spectral types (M6- 
T9) that includes all systems observable with CFHT that are likely to yield dynamical masses in 
the next ~decade. This dynamical mass sample also forms the basis of our ongoing Keck adaptive 
optics (AO) orbital monitoring program, which to date has triple d the number of ult racool binaries 

and references 



with dynamical masses sufficiently precise for model testing (see iDupuv et al 



2011 



therein) . The primary goals of this first phase of our CFHT program are to expand the sample of 
dynamical mass measurements for brown dwarfs and enable more precise masses from the existing 
sample of orbits by reducing distance errors. In addition to the dynamical mass sample, we included 
in our original parallax program several other binaries that are not necessarily amenable to orbit 
determination in the near future but that have components bridging the L/T transition. This 
L/T sample is motivated by the deficit of parallaxes for objects with spectral types L9-T4 and by 
the i nherent utility of binaries for substel lar model tests given their identical age and composition 



(e.g.. lLiu &; Leggettll2005l ; ILiu et al.ll2010i ). This supplemental sample of L/T binaries provides the 



context needed for comparisons to the field population as our orbital monitoring p rogram yields 
dynamical mass measurements for L/T transition objects (e.g.. IDupuv et al.l 12009a ) . Finally, we 
have also been targeting binaries with the coldest known components (>T8), and this ha s resulted 



in a p arallax for CFBDS J1458+1013AB, which has component types of T9 and >T10 (|Liu et al 
2011bl . updated parallax given in this paper). 
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We present here the first large set of results of our CFHT infrared parallax program along with 
a complete description of our astrometric methods (Section [2]). This sample includes 34 binaries 
and 15 single objects that have been chosen because they will be useful for measuring dynamical 
masses in the future, studying the L/T transition, and increasing the number of parallaxes for mid- 
to late-T dwarfs. We also present supporting observations from other telescopes, including a large 
collection of resolved photometry for tight binaries from Keck, HST, and VLT (Section [3]) and 
integrated-light near-infrared spectroscopy (Section [4]). The ensemble of these new measurements 
provides an unprecedented view of the L/T transition. 



2. CFHT /WIRCam Astrometric Monitoring 

Since 2007, we have been using the facility near-IR camera WIRCam at CFHT to conduct 
an astrometric monitoring program with the goal of measuring parallaxes for ultracool dwarfs. 
WIRCam comprises a mosaic of four 2048x2048 Hawaii-2RG infrare d arrays, each with a field-of- 



view of 10.4' x 10.4' and pixelscale of / .'3 pixel -1 (jPuget et al.l 120041 ). At each epoch, we obtained 
~20-30 dithered images of our targets, which were always centered on the northeast array of 
WIRCam. All images were first processed at CFHT using the WIRCam pipeline Tiwi, which per- 
forms a non-linearity correction, dark subtraction, flat fielding, bad pixel masking, sky subtraction, 
and cross-talk removal for each imageQ We obtained data in J band for most targets, as this 
filter afforded the lowest sky background and thus the most reference stars. Targets brighter than 
J < 13.3 mag were at risk of saturating in the 5-second minimum integration time of WIRCam, so 
for these targets we used the narrow .fT-band filter (K^) centered at 2.122 fim with a bandwidth 
of 0.032 /im (1.5%). Table [1] summarizes our target list and the details of our observations. 

The CFHT data presented herein were mostly collected from the fall semester of 2007 to spring 
2010, with 89 hours of queue-scheduled CFHT time allocated over 6 semesters. We have continued 
monitoring some targets in later semesters to improve their parallax errors, and the most recent 
data presented here comes from early 2012. The median seeing for all the CFHT data presented 
here is / .'63, as judged by the target full-width half maximum (FWHM), and 85% of the data 
were taken in < / .'80 seeing. Our goal is to obtain a minimum of ~10 epochs spread over three or 
more observing seasons for each target, and in this paper we include targets with 6-24 observations 
obtained over 2-5 seasons. 

CFHT is operated in queue mode, providing significant advantages for astrometric monitoring. 
Foremost is the ability to virtually eliminate the systematic effects of differential chromatic refrac- 
tion (DCR) between observation epochs for every target. This is accomplished by obtaining data 
only within a narrow specified range of airmass, which can be done automatically within the CFHT 
queue software. Our J-band targets were typically observed within Aairmass of 0.03 and never 



: http : //cf ht .hawaii . edu/Instruments/Imaging/WIRCam/IiwiVersionlDoc .html 
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more than 1 hour from transit (Table [T]). (DCR is completely negligible for the A^-band targets 
because of the narrow bandpass.) Figure Q] shows the expected DCR offsets in J band between our 
targets and backgrou nd reference stars, as determined using the method described in Section 2.2 of 



Dupuv et al.l (|2009bl ). We computed the effective wavelength at J band for late-M, L, and T dwarf 



spectral standa rds given in the SpeX Prism L i brar\ |§ and then determined the DCR offsets using 



equations from IStond ( 1984 ) and lMonet et al.1 ( 19921 ). We found that GKM stars all have virtually 



the same effective wavelength at J band, and for our calculations we used the value derived from 
the MO spectral standard (HD 19305; A c fj = 1.2462 fim). Systematic astrometric offsets due to 
DCR result from the fact that atmospheric refraction shifts the grid of reference stars by a different 
amount than our ultracool target. Our calculations show that even at our most extreme deviation 
in airmass, DCR is only a ~1 mas effect for T dwarfs, ~0.5 mas effect for L dwarfs, and ~0.3 mas 
effect for late-M dwarfs. As will be shown in Section \2A\ such DCR offsets have a negligible effect 
on our resulting parallaxes and uncertainties. 

The other major advantage afforded by queue service mode is the ability to obtain excellent 
parallax phase coverage for targets widely distributed on the sky with minimal impact from poor 
weather or seeing. Note however that WIRCam is bolted onto the telescope when in use and must 
be removed to use other instruments, so there are discrete WIRCam runs of ~l-2 weeks each 
undertaken ~4-5 times per semester. These runs could be at irregular intervals, depending on the 
queue pressure each semester. This, combined with the fact that a string of very poor weather 
could cripple a given run, means that targets at some right ascensions received much better phase 
coverage in our program than others, with targets at 12h~01h generally getting the most coverage 
and targets at 04h-10h getting somewhat less. 



2.1. Creating an Astrometric Catalog at each Epoch 

2.1.1. Position Measurements 

At each epoch we obtained ~20~30 individual dithered frames of our t arget fields. We obtained 
positional measurements for all of the sources in each field from SExtractor ( Bertin Sz Arnoutslll996 ) 



using the "windowed" parameters (e.g., XWIN_IMAGE) rather than the classic isophotal parameters 
(e.g., X_IMAGE). Windowed parameters have the advantage of being less noisy, because they are 
computed with a Gaussian weight function that decreases the impact of pixels far from the PSF 
core on the measured positions. We used flag maps within SExtractor to track sources that were 
either saturated or located near bad pixels, as identified by the CFHT data processing pipeline. 
These flagged sources were excluded from subsequent analysis. We also used the S/N estimates 
from SExtractoJ§ to exclude sources with S/N < 10. We did not attempt to exclude galaxies based 



^http : //www . browndwarf s . org/spexprism , maintained by Adam Burgasser. 
3 S/N = FLUX_AUTO/FLUXERR_AUTO. 
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on SExtractor shape parameters at this stage, but in a later step (Section I2.2() non-stellar sources 
typically ended up being excised because of their large positional rms. 



2.1.2. Cross-identifying Detections 



The first step in creating an astrometric catalog was to associate all of the detections across 
multiple frames as belonging to a common set of objects. We found that the most robust method 
for cross-identifying stars was to first match detections in a given frame to an astrometric referenc e 
catalog, either the Sloan Digital Sky Survey Data Release 7 (SDSS- DR7; lAbazaiian et al.l 12009 ). 
the Two Micron All S ky Survey Point So urce Catalog (2MASS-PSC; Iskrutskie et alJbood ). or the 
USNO-B1.0 Catalog ((Monet et alJbood ). We used the information in the CFHT FITS headers 
to obtain an initial guess for the ima ge coordinate s, and we refined this initial guess by using the 
catalog matching software SCAMP (jBertinl 120061 ). We thereby determined approximate source 
positions in celestial coordinates, adequate for cross-identifying detections that have corresponding 
entries in the reference catalog; we used whichever catalog gave the most matches for a target field. 
We then determined a more precise astrometric solution for the given frame that included second 
order terms (i.e., x 2 , y 2 , xy) since these distortion terms are significant at the ~l" level. This 
fit was performed using the MPFIT impleme ntation of the Levenberg-Marquardt least-squares 
minimization routine in IDL (IMarkwardtl 12009 ) . This temporary best-fit astrometric solution was 
then applied to all the detections in the frame so that we could crossmatch them between frames. 

We constructed our catalog of associated detections by starting with the list of detections in 
the first image and then adding detections from the next image by either finding a match in the 
existing catalog or creating a new entry if no match was found. After adding a new image, the 
catalog position of each object was recomputed as the median of currently associated measurements. 
This procedure was repeated for each image until all positional measurements from that epoch were 
included in the catalog. We then discarded objects from the catalog that were detected fewer than 
ten times in order to focus on stars that will have the most robust astrometry. This cut excludes 
stars on the periphery of the field that were only captured in a subset of dithers as well as bright 
sources near the saturation limit and image artifacts (e.g., cosmic rays, persistence spots, and array 
defects). Note that because we created a separate catalog for each epoch, sources with large proper 
motion would not be discarded at this step. 



2.1.3. Registering Dithers 

We next optimally registered the positions of stars cross-associated in individual images at a 
given epoch. The only information we used from the initial pass of reference catalog matching were 
the coordinates of the tangent point and linear terms for the first frame, and these were only a 
temporary guess because later in our analysis we solve for all of these parameters directly. Our 



-7- 



optimization operates in spherical rather than (cc, y) coordinates in order to properly account for 
the fact that our measurements are actually tangent projections of celestial positions. For example, 
our largest dithers of 1' can cause the relative positions of stars at the edges of our 10' field to appear 
to move by ~10 mas due to tangent projection effects. The best-fit registration solution was found 
using MPFIT to jointly minimize unweighted residuals in right ascension, {a — mean(a)) cos 5, and 
declination, 5 — mean(<5). The only parameters allowed to vary between frames in this fit were the 
(a, 5) coordinates of the tangent point (i.e., only a shift). After performing the fit the first time, we 
clipped any positional measurements that were more than 3.5<r discrepant with the median catalog 
position to eliminate corrupted measurements (e.g., affected by a cosmic ray hit) or image artifacts 
that were erroneously associated with real sources. This cut was chosen because it would eliminate 
< 1 true measurement even in our richest data sets of a few xlO 3 detections, and typically < 10 
detections were actually clipped. After clipping, the fit was then repeated a second and final time. 



2.1.4- Accounting for Distortion and Linear Terms 

In optimizing the registration of dithers, we allowed for optical distortion as a 3 rd -order poly- 
nomial function in x and y, which was applied before the tangent projection. These distortion 
terms were derived from several data sets of the densest target field that lies within the Sloan foot- 
print (2MASS 0850+1057) by fitting our measured (x, y) positions to SDSS-DR7 reference catalog 
coordinates. SDSS provides the best combination of source density on the sky and positional accu- 
racy (~40 mas as judged from the rms of our fits) among astrometric reference catalogs currently 
available. The residuals of our fits using first, second, and third order terms are shown in Figure [2j 
There was no discernable improvement by including fourth order terms, so we adopted the best-fit 
terms up to third order for our distortion solution, shown in Figure [3] with coefficients given in Ta- 
bleEJ We note that we also tried fitting for the distor tion from our data alone , since dithered images 



can in principle constrain any nonlinear terms (e.g., lAnderson &: Kingll2003l ). However, the largest 
observed offset of any given star between two of our 1' dithers is only «2-3 pixels, even though 
the largest absolute offsets due to distortion are ~10-20 pixels. Thus, we found that we have more 
leverage for determining the distortion by using a comparison to an absolute reference catalog. The 
scatter in the best-fit distortion terms determined from different data sets of 2MASS 0850+1057 
reflects this fact as it is much lower for the catalog matching approach compared to using the in- 
ternal position residuals alone. We also tested the stability of the distortion pattern by both fixing 
and fitting for it in dense fields observed throughout our program. The astrometric residuals of star 
positions did not change significantly, validating our approach of using a single distortion solution 
for all images. 

We also accounted for differential aberration and refraction offsets in the process of registering 
dithered images. Both effects are essentially a linear transformation of star positions, since stars on 
one side of our 10' field experience slightly different positional offsets due to annual stellar aberration 
and atmospheric refraction than the opposite side of the field. Differential refraction can cause up 
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to a few x 10 -4 expansion of the scale along the elevation axis, and differential aberration can 
cause up to a ±2 x 10 seasonal change in the scale. Thus, it is important to account for these 
effects in order to monitor the stability of WIRCam's li near terms over time and b e tween targets. 
We computed the appropriate offsets from equations in iKovalevskv &: Seidelmannl (|2004l . p. 121- 
141) and applied the differential values (i.e., with the median offset subtracted) to the celestial 
coordinates in our minimization routine. 



2.1.5. Resulting Positional Errors 



The end product of combining measurements from each dithered data set was a catalog of 
median positions in celestial coordinates^ and the and the rms for each source as determined from 
> 10 dithered measurements. These rms values correspond to the often quote d astrometric quality 
metric of the "mean error for a single observation of unit weight" (m.e.l). iMonet et al.l (119921) 



quote m.e.l values of 3-5 mas for the highest S/N stars in the USNO CCD program, 



Vrba et al 



(12004!) quote 8-10 mas f or the brightest reference stars in the USNO infrared astrometry program, 



and lTinney et al.1 (120031 ) report a median rms of 12 mas for the NTT infrared astrometry program. 
The ultimate astrometric precision at each epoch may be expected to scale as l/\/A?f ramcs , and the 
USNO CCD, USNO IR, and NTT programs obtained 1-2, 3, and 8 frames per epoch, respectively. 
Therefore, their precisions per epoch are 2-4 mas, 5-6 mas, and 4 mas, respectively. For our 
program, the rms of the position measurements for our targets were typically 6-18 mas (13 mas 
median; Figure SJ). Because we obtained 20-30 frames for each data set, our astrometric precision 
per epoch is 1.5-3.0 mas (2.8 mas median). Thus, the quality of our astrometry is comparable to 
or better than previous ground-based parallax programs targeting ultracool dwarfs in the optical 
or infrared. 



2.2. Registering Astrometry between Epochs 

In order to obtain multi-epoch astrometry for all objects in each of our target fields, we 
next associated the sources measured in different dithered data sets. We excluded the noisiest 
measurements from this analysis, typically applying an rms threshold of 30-60 mas (0.1-0.2 pixels). 
The positional shifts between epochs were estimated using a two-dimensional histogram approach 
as follows: all n\ objects from the first image were each paired with all ri2 objects from a second 



4 We emphasize that while our dither registration is done in celestial coordinates, the output relative positions are 
deliberately not tied to an absolute reference frame. This is because most astrometric catalogs have a lower precision 
than our measurements and would unnecessarily introduce systematic errors into the relative measurements at this 
stage. Our initial catalog match provides only the approximate field coordinates, to within ml' , which is needed to 
achieve an accurate tangent projection and match our measured positions to an absolute reference catalog at a later 
step (Section |2.3|) . 
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image; the a and 5 offsets between ali m x possibie pairings were computed and binned in a 
two-dimensional histogram; the peak bin in (Act, AS) space, which contains the min(ni,n2) true 
pairings, was found; the shift was computed by taking the median of the offsets contained in the 
peak bin. The bin size used was initially set to be arbitrarily large and then iteratively decreased 
until the number of pairs in the peak bin was < 2x the expected number (i.e., until true pairs 
dominated the peak bin). The crossmatching of positions was then performed in similar fashion 
as for the individual dithered images: a match radius of 2'.'0 was employed to associate objects 
detected at different epochs. Such a large match radius is needed if the proper motion is large 
(> 1" yr _1 ), as is the case for some targets. We excluded sources from the multi-epoch astrometry 
catalog if they were detected at fewer than half of the epochs. This excludes faint sources that were 
only well-detected in the best conditions, bright sources that were only below the saturation limit 
in poor conditions, and any other transient sources or long-lived artifacts that may be in the data 
set. 

Because the initial association of object positions was based only on rough estimates of the 
position offsets between epochs, we optimized this registration by fitting for the offsets as well 
as allowing for relative changes in linear terms across different data sets. Thus, we replaced the 
initial guesses of the linear terms generated by the reference catalog matching (except for the first 
epoch, which we solve for later). We parameterized the linear terms as a rotation, x-axis pixel 
scale, ratio of y/x-axis pixel scales, and a shear term (Ay oc x). We used MPFIT to perform an 
unweighted least squares minimization in a similar fashion as described for the dither matching 
in the previous section. After the first optimization, we fit every object in the field for proper 
motion and parallax and temporarily excluded objects that displayed significant parallax (> 3a) 
or proper motion (> 30 mas yr^ 1 ). This automated procedure typically excluded no more than 5% 
of the reference stars, and it always excluded the science target. We then determined the optimal 
registration solution a second and final time after excluding these objects. 



2.3. Absolute Astrometric Calibration 



We have performed as much of our analysis as possible using relative astrometry in order to 
preserve the fidelity of our position measurements. However, we must ultimately tie our astrometry 
to an absolute reference frame in order to determine, e.g., the actual pixel scale and orientation of 
our images. The most suitable catalogs for this purpose are 2MASS, which provides positions for 
infrared sources over the entire sky, and SDSS, which has a higher sky density of sources and higher 
astrometric precision but more limited sky coverage. In our shallowest images taken with the Ah2 _ 
band filter, we fou nd that shallo wer reference catalogs were usually more appropriate (USNO-B1, 
Monet et al.ll2003l ; and UCAC-3. IZacharias et al.ll2010l ). For each field, we constructed a reference 
frame from the catalog that had the most sources in common with our images. We required reference 
catalog sources to have absolute position errors < 150 mas (e.g., for 2MASS: ERRMAJ < 0.15"). We 
found the rough offset between our own astrometric catalog and the reference sources by using our 
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aforementioned two-dimensional histogram approach. We then matched reference sources to our 
own using a match radius of 2'.'0. We excluded from this analysis any sources in our astrometric 
catalog that displayed significant proper motion (> 30 mas yr _1 ), as these would have introduced 
substantial scatter (>0'/3) to our comparison with reference catalog position measurements from 
typically ss5-10 years ago. 

Using the sources in common between our science images and the reference catalog (typically 
> 30 stars; see Table [1]), we determined the absolute astrometric frame for our CFHT images. 
We registered our positions to the reference catalog allowing for an offset (i.e., to determine the 
absolute coordinates of our astrometry) and the linear terms. This solution allows us to compute 
the pixel scale and orientation in an absolute sense, completely replacing the temporary guess 
from the initial catalog crossmatching. In the final best-fit registration, the rms of all stars about 
their catalog positions was typically 60-80 mas for 2MASS and 30-50 mas for SDSS. This scatter 
is dominated by the reference catalog positional errors. (Thus, the actual relative astrometric 
uncertainties of 2MASS positions over our 10' field are a factor of ~2 smaller than the nominal 
catalog errors of 100-150 mas.) After this final absolute calibration we found that our input guess 
for the absolute coordinates from image headers were accurate to within < 1". 



2.3.1. Astrometric Stability of WIRCam 

The best-fit parameters from the registration of multi-epoch data sets to an astrometric ref- 
erence catalog enables us to assess the long-term astrometric stability of WIRCam. The level of 
precision with which we are able to monitor the changes in linear terms such as scale and rotation 
is fundamentally limited in two ways: (1) positional errors both in our data and reference catalogs 
introduce random and systematic errors in the derived terms; and (2) the uncertainty in the higher 
order distortion terms is a source of systematic error in the derived linear terms. We have assessed 
the level of uncertainty in the scale introduced by both of these effects through Monte Carlo simu- 
lations. To test the contribution of random errors alone (i.e., case 1), we simulated many star fields 
with random positions distributed uniformly over a 10' x 10' field and found the best-fit scale to 
match them to a reference catalog that had normally distributed noise added to it. For a reference 
catalog accurate to 80 mas (i.e., akin to 2MASS), ~30 reference stars were needed to achieve a 
fractional precision in the scale of 1 x 10 -4 (Figure [5]). This situation is typical of about half of our 
targets. For a higher fidelity reference catalog accurate to 40 mas (e.g., like SDSS), 30 reference 
stars give a much better scale precision of 5 x 10 -5 , and the very best case among our targets of 
190 SDSS reference stars would give a precision of 2 x 10~ 5 . 

The second source of error present in our determinations of linear terms is the uncertainty in 
the distortion solution. This is because the linear and higher order terms are partially degenerate 
when fitting polynomials for the distortion. In the reduction procedure described above, we used 
data sets containing ~200 SDSS reference stars to determine the WIRCam distortion, and the 
catalog errors were estimated to be 40 mas from the rms of the fit residuals. Thus, we simulated 
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many random star fields each containing 200 stars with normally distributed noise of 40 mas and 
found that fitting freely for both linear and distortion terms resulted in a scale uncertainty of 
3 x 10 (Figure [5]). This result is effectively independent of the assumed centroiding error in 
the star positions even up to our worst errors of 0.1 pixel because the reference catalog scatter 
dominates. This source of error is a few times larger than the uncertainty due simply to random 
errors in the reference catalog, and thus it is the limiting factor in our ability to measure the scale 
of WIRCam. From these simulations, the limiting systematic uncertainties in shear and rotation 
are 3 x 10 -4 and 0?02 (i.e., 3 x 10 -4 radians), respectively. 

With these results in mind, we can now assess the stability of WIRCam from our astrometric 
monitoring data (Figure[6j). (1) We are most sensitive to changes in the orientation of WIRCam, and 
we found a highly significant scatter of ±0?14 among data sets taken over our program. This scatter 
is clearly not Gaussian but rather is highly correlated with the observation date; the orientation of 
data sets taken on the same WIRCam observing run were nearly identical. This is consistent with 
the fact that instrument is taken off of the telescope between observing runs. (2) We found the x 
pixel scale to be / .'30614 ± / .'00008 pixel -1 (i.e., a fractional error of 3 x 10~ 4 ). Given the errors 
estimated above, this scatter is consistent with the pixel scale being constant over the duration of 
our program. This stability is impressive given that WIRCam is taken on and off the telescope for 
~8 observing runs per year. (3) We found the ratio between y and x pixel scales to be consistent 
with unity (0.9997± 0.0003), and the scatter in this value is consistent with the uncertainty given by 
our Monte Carlo simulations. (4) Finally, we found a significant shear term (which we have defined 
as Ay oc x) of —0.0013 ± 0.0004. If the angle between WIRCam's x and y axes were different from 
the 90° angle between north and east only by a rotation, this term would be zero. Instead, this 
shear term implies that the angle between WIRCam's x and y axes is actually 89?93 ± 0?02 when 
projected onto the sky. 



2.4. Parallax and Proper Motion Determination 

Using our final astrometric catalog of WIRCam position measurements calibrated against an 
absolute reference frame, we fit for the proper motion and parallax of all sources in each target 
field. For each source, we used MPFIT to perform a least-squares minimization weighted by the 
standard errors of the position measurements. We fitted three parameters to the combined (a, 8) 
data: proper motion in right ascension (fi a ), proper motion in declination (fis), and parallax (it). 
This is notably different from one standard approach taken in the literature of fitting two separate 
values of the parallax in a and 5. The parallax offsets were computed as follows: 

Aa = tt(X sin a — Y cos a)/ cos S (1) 

AS = tt(X cos a sin 5 + Y sin a sin 5 — Z cos 5) (2) 

where X, Y, and Z are the coordinates of the Earth relative to the barycenter of the solar system as 
given by the JPL ephemeris DE405. MPFIT minimized the residuals in (a, 5) after subtracting the 
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relative parallax and proper motion offsets (3 parameters) and the mean (a, 5) position (effectively 
removing 2 additional degrees of freedom). Thus, each fit to 2 x N epoc h measurements had 2 x 
-^epoch — 5 degrees of freedom (dof). 

For each target, we then performed a Markov Chain Monte Carlo (MCMC) analysis on the 
astrometry in order to accurately determine the posterior distributions of all parameters. We 



adopted the formalism described bv lFordl (|2005l ). which uses a Metropolis-Hastings jump acceptance 
criterion with Gibbs sampling that chooses only one parameter (at random) to be altered at each 
step in the chain. Before running our science chains, we first ran a test chain to determine the 
optimal step size (/3) for each of our parameters in order to ensure efficient convergence. This 



initial chain was run according to the procedure outlined by iFordl (|2006l ) in which each value of (5 is 
periodically adjusted until the acceptance rate for that parameter comes within some tolerance (we 
chose 5%) of the target rate (we chose 0.25). We then ran 30 chains of 10 4 steps each that started 
at different points in parameter space drawn at random by adding Gaussian noise, with a equal 
to the step size, to the best-fit parameters fr om the MP FIT results. We computed the Gelman- 



Rubin statistic for our set of 30 chains, which IFordl (|2005l ) suggests should be < 1.2 to ensure that 



the results are converged and well- mixed. The Gelman- Rubin statistic was always <1.03 for all 
parameters, and typically <1.01. Finally, we discarded the first 10% of each chain as the "burn in" 
portion, using only the latter 90% for deriving the probability distributions of parameters. 

At this stage we investigated the impact of DCR on our resulting parallaxes for targets observed 
at J band. We assumed an effective wavelength of 1.2462 /im for the background star reference 
frame, based on the typical values for GKM stars as discussed earlier, and computed individual DCR 
offsets for the measured positions at each epoch using the method described in the introduction to 
this section (also see Figure [I]). We added these offsets to the measured astrometry and performed 
our MCMC analysis a second time. We found that the change in the resulting parallax was almost 
always <0.15<r. As a source of systematic error this is completely negligible as it would boost the 
final error by <1% when added in quadrature. In a few special cases that are most sensitive to DCR 
shifts (i.e., three T7-T8 dwarfs with fewer than 10 epochs) the change in parallax was as large as 
0.2-0.4ct. This would give a slightly larger boost of 2-7% to their errors, but this is still negligible. 
In examining the ensemble of the 33 J-band targets for which we computed DCR parallax offsets, 
we found a meanirms offset of — 0.10 ± 0.19 mas (—0.06 ± 0.10 mas when excluding objects with 
parallax errors >2 mas), indicating that there is also no systematic offset in our parallaxes due to 
DCR. 

We also performed tests on our data to determine when to consider a parallax measurement 
"done". Even though our MCMC analysis fully captures any uncertainty due to the degeneracy 
between proper motion and parallax over datasets spanning modest time baselines (< 2 years), we 
wanted to confirm that the parallaxes we present here will not change substantially with the addition 
of future data. To check this, for each object we determined the best-fit parallax using subsets of 
the data starting with the first 3 epochs (the minimum needed to constrain the 5-parameter fit) and 
then adding one data point at a time for each successive epoch. As expected, the most important 
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criterion for reaching a stable parallax solution was the time baseline. For all of our targets we found 
that a time baseline of ~1.2 years was sufficient to reach a best-fit parallax value that remained 
stable with the addition of new data up to the last observation epoch (our longest time baseline to 
date is 4.3 years). Therefore, all of the parallaxes presented here are expected to have a reached a 
stable, final value (median baseline of 2.4 years, minimum 1.8 years). We note that this minimum 
needed time baseline of 1.2 years will necessarily be longer for cases where the astrometric errors 
are significantly larger than ours or when the target parallax is smaller. 

The results from our MCMC analysis are given in Table and the astrometric data are shown 
in Figures [3 and[10j The minimum x 2 value for each chain is commensurate with the degrees of 
freedom, which verifies that our adopted posit ional errors are accurat e. There are three exceptions, 
the known binaries 2MASS J0518-2828AB jBurgasser et alJboOfij l and 2MA SS J1404-3159AB 
(jLooper et al.1 120081 ) and the candidate unresolved binary SDSS J0805+4812 (jBurgasserl l2007bl ) . 
Their large x 2 /dof values can be attributed to the large perturbations present in the residuals after 
fitting for parallax and proper motion due to orbital motion. 



2.4-1- Correction for Orbital Motion 

For the binaries in our sample that have orbit determinations, we apply a correction to the 
best-fit parallax and proper motion parameters to account for photocenter shifts due to orbital 
motion. All binaries in our sample only have relative astrometric orbit determinations, so the 
center of mass is not known. Thus, we use the relative orbital offsets and an assumed mass ratio 
(derived from evolutionary models) to compute the motion of the center of mass. This motion is 
then modified by a factor that depends on the binary's flux ratio in the bandpass used in our CFHT 
imaging in order to determine the actual motion of the photocenter. The coefficient by which to 
multiply the relative orbital motion is thus (£ — 7) , where 

( = 1/(1 + 1), (3) 

7 = q/(l+q), (4) 

/ is the flux ratio (= f 2 /fi = lCT - 4Am ), and q is the mass ratio (= M 2 /Mi). The coefficient (£-7) 
is typically negative because flux is a steeper-than- linear function of mass, and thus the photocenter 
motion is opposite in sign from that of the orbit of the secondary relative to the primary. 

We compute the astrometric offsets in a Monte Carlo fashion, using the M arkov chain from 



the published orbit determination to draw the binary's orbital elements (e.g., see lLiu et al.ll2008l ). 
We also draw random: (1) flux ratios corresponding to the error in the measured J-band resolved 
photometry of the target binaries (or X-band photometry for targets using the CFHT filter); 
an d (2) mass ra t ios from evolutionary models are derived using the method described in Section 5.4 



of iDupuy et al.1 ()2009bl ). Our Monte Carlo approach enables us to appropriately track the corre- 



lation between the different parameters (e.g., the derived mass ratio depends on the -fT-band flux 
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ratio and also the system mass via the orbital elements). For each Monte Carlo trial we subtracted 
the orbital motion offsets from our CFHT astrometry and recomputed the best-fit parallax and 
proper motion. This enabled us to derive systematic offsets and corresponding errors due to the 
uncertainties in the various input parameters. 

Our corrections to the parallax and proper motion are given in Table along with the predicted 
semimajor axis of the photocenter motion for each binary (a p hot)- We quote a p hot as positive for 
photocenter motion has the same sign as the primary motion. For each target we added the 
randomly drawn orbital motion offsets to our MCMC chains in a Monte Carlo fashion. We note 
that the minimum x 2 °f the parallax fit either improved or did not change significantly for all 
binaries. The latter cases correspond to orbital motion that is nearly linear (e.g., for very long 
period binaries) and thus easily compensated by a slightly different proper motion than the pre- 
corrected fit. The parallax offsets are quite small (always <0.5cx 7r , median 0.08a n ), which is not 
surprising since the orbital periods of these binaries are very long (~ 10-20 years). The proper 
motion offsets are much more significant, since the orbital motion over 2-4 years of monitoring can 
largely be expressed as a linear term. (We note that even though these proper motions are corrected 
for orbital motion, they are still not "absolute" since the bulk proper motion of the background 
stars that define the astrometric reference frame is not known.) 

The three binaries showing large perturbations due to orbital motion (2MASS J0518— 2828AB, 
SDSS J0805+4812AB, and 2MASS J1404-3159AB) unfortunately do not have orbit determina- 
tions, and thus we are unable to correct their astrometry as described in this section. Additional 
astrometric monitoring is needed before the orbits of these binaries can be determined from CFHT 
data alone. 



2.4-2. Correction from Relative to Absolute Parallax 

The final step in determining the parallaxes of our targets is the conversion from relative to 
absolute parallax. Because our reference objects are almost all stars, not galaxies H their finite 
distances will result in a small parallax motion of the reference frame that erases part of the true 
parallax motion of our target. This introduces a systematic error in the parallax measurement that 
varies in amplitude depending on the distance distribution of the reference stars in each target field. 

We have computed a correction to account for this effect using the Besancjon model of the 



5 The small number of galaxies among our reference sources is both supported by the lack of extended sources 
and expected from galaxy count measurements. For our typical exposure time of 5 s, our high S/N reference sources 
are brighter than J of 17 mag. ICristobal-Hornillos et al. predict 500 galaxies deg 2 with J < 17 mag, and 

for the 0.028 deg 2 field of view of one WIRCam detector, this implies 14 galaxies. This is much smaller than the 
«40-200 reference stars in our fields (see Table [3]). In fact, given that galaxies have larger FWHM they will have a 
larger rms in their position measurement, and thus most will be excluded by our rms cuts at the beginning of the 
epoch-matching step. 
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Galaxy (jRobin et al.l 120031 ). Given the celestial coordinates of each field, the Besangon model 
generates a list of simulated stars with distances, magnitudes, and proper motions. We oversampled 
the model output for our WIRCam fields by a factor of 40 in order to ensure that our derived 
corrections are not dominated by small number statistics. For each field, we used the SExtractor 
photometry to determine the magnitude range of our reference stars, and we used only model stars 
within this range for our calculations. The distribution of the model star distances for our fields 
is typically peaked at 0.5-2 kpc, giving corrections of 0.5-2.0 mas (i.e., zil-2a n ). We added the 
model-predicted parallax offsets to the actual reference stars within the analysis pipeline in a Monte 
Carlo fashion to determine the impact on the final derived target parallax. We found that different 
approaches such as applying offsets as a function of star brightness, applying offsets randomly, or 
not applying offsets to a subset of our reference sources (e.g., simulating the fact that some reference 
sources may be galaxies) all produced essentially the same systematic error in the target parallax. 
The resulting shift was always very close to the mean of the model-predicted parallax distribution. 
Thus, we used the mean Besangon parallax for each field as the correction from relative to absolute 
parallax. We adopted an uncertainty in this correction factor based on sampling variance in a 
Monte Carlo fashion. For example, if a target field's astrometric catalog contained 100 stars, we 
drew random subsets of 100 stars from the oversampled Besangon model output and determined 
the mean Besangon parallax for each trial. The rms of 10 3 trials was adopted as the error in the 
absolute parallax correction (median error in the correction was 0.2 mas). In Table [T] we list the 
values of these corrections derived for our target fields. 



3. Keck/NIRC2, HST, and VLT Resolved Photometry 



We have used the AO system at the Keck II Telescope on Mauna Kea, Hawaii, to resolve 17 
binaries in our sample and measure relative photometry. We employed the facility near-infrared 
camera NIRC2 to obtain images in the standard Maun a Kea Observatories (MKO) photometric 
system (ISimons h Tokunagall2002l : iTokunaga et al.ll2002l ). Depending on the target and observing 



cond itions (see Table EJ), we used laser gui de star (LGS) AO (Wizinowich et alJl2006l : lvan Dam et al 



200a ) or natural guide star (NGS) AO dWizinowich et all 1200(1 . 12004 ). At some epochs we ob- 
tained data using t he 9-hole non-redundant aperture mask installed in the filter wheel of NIRC2 
(jTuthill et al.ll2006l ). Our procedure for obtaining, reducing , and analyzing s uch imaging and ma sk- 



Liu et al 



2006 



Dupuv et al. 



2009 



ing data is described in detail in our previous work (e.g. 
Table [5] summarizes the Keck observations presented here, and Figures [T2"| [T3l and Q31 show our 
imaging data. 

We also analyzed iTST/NICMOS and VLT/NACO archival images of eight ultracool binaries 
with parallaxes to supplement our sample of resolved near-IR photometry. Five of these have ha d 



2011 



their NICMOS data published p reviously (IGolimowski et al.ll2004bl : iBurgasser et al.ll2006d . 
sometimes without errors given (jReid et all l2006al ) . Our re-analysis thus provides a check on the 
published values and errors. Two of these binaries are among the 17 that we have observed with 
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Keck/NIRC2. Table [6] summarizes the results of our (re)analysis of these archival data. 



4. NASA IRTF/SpeX Spectroscopy 



We have obtained near-IR spectroscopy for targets in our sample that d id not have previ- 
ously published data. Spectra were obtained using SpeX (jRayner et al.1 120031 ) at the NASA In- 
frared Telescope Facility (IRTF) either in prism or SXD mode. Prism mode delivers continuous 
wavelength coverage from 0.75 (im. to 2.5 /im (R = 120 with the 0!!5 slit), while SXD mode has 
five separate orders spanning 0.81-2.42 /jm (R = 1200 with the O'.'S slit). We calibrated, ex 



tracted, and telluri c-corrected all data using the SpeXtool software package (jVacca et al 



2003 



Cushing et al.l 12004! ) . The data presented herein were obtained on 6 different nights (2008 Jul 6, 

Aug 15; 2011 Jan 22, 27, 30; 2011 Sep 8) using either the O'.'S, O'.'S, or O'.'S slit. We obtained prism 

data for 2MASS J1750+4424AB and SXD data for the remaining targets (LSPM J1735+2634AB, 

2MASS J2140+1625AB, 2MASS J1847+5522AB, G1417BC, 2MASS J1017+1308AB, 2MASS J1047+4026AB, 

2MASS J0700+3157AB). 



5. Results 

5.1. Comparison to Published Parallaxes 

While our primary goal is to measure new parallaxes with CFHT, we also monitored several 
objects with published parallaxes to validate our methods. In this subsection we provide a detailed 
comparison of our parallaxes to published values in order to determine if there are any unaccounted 
for sources of systematic error in our data. As shown below, we determine that our parallaxes 
generally agree very well with published values, with a few exceptions, and thus readers primarily 
interested in science results may wish to skip this subsection. 

Our "control" sample of ultracool dwarfs included (1) single objects (e.g., 2MASS J2224— 0158); 
(2) wide but unresolved binaries that will have negligible orbital motion over our observations 
(e.g., 2MASS J1146+2230AB); and (3) binaries that are in our Keck AO dynamical mass sample 
for which we can independently check and/or improve the published parallax measurements (e.g., 
SDSS J0423— 0414AB). In Figure [TBI and Table[7]we show our absolute parallaxes compared to pub- 
lished measurements. (Note that we do not compare our proper motion measurements to published 
values because all such measurements are relative, not absolute, and we have no way to ascertain 
the absolute proper motion of the reference frame for published results that generally will be many 
times larger than the relative proper motion uncertainty.) Our parallaxes are consistent within 
< 1.8(j in 23 of 27 cases (i.e., 85% of the time) and this subset of comparisons has a r easonable y 2 



(19.9 for 23 dof). The published values lar gely come from t he USNO CCD (8 objects; iMonet et al 



1992 : iDahn et al.ll2002l ) and IR (8 objects: IVrba et al.ll2004l ) programs. The parallax values for this 
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subsample range from 25.7 ± 0.9 mas (jvan Leeuwenl 120071 ) to 174.3 ± 2.8 mas (|Vrba et al.l 12004 ) . 
In Table we also show how well previously published parallaxes have agreed with each other. 
We note that there are several instances of published values that are discrepant with each other at 
the >2a level (9 of the 31 cases listed), whereas only 1-2 would be expected for Gaussian errors. 
This implies that some of the parallax errors for the published sample are underestimated. We now 
consider the 4 objects for which our parallax is discrepant with the published value at >1.8a. 



SDSS J0423-0414AB disagrees by 3.1a with the parallax of lVrba et all ((200J). These authors 
emphasize the preliminary nature of all their parallaxes (see their Section 6) and present 
evidence that their errors may be somewhat underestimated. There are 7 objects in common 
between their IR program and the USNO CCD program. The two sets of measurements are 
only consistent to within 0.5-2.7<r, with an unreasonably large x 2 °f 18.8 (7 dof). To achieve 
the median expected value of \ 2 = 6.3 would require multiplying their errors by a factor 
of 2.0. (Alternatively, the parallax errors from both programs may be underestimated by a 
factor of 1.72.) If we multiply the published parallax error of SDSS J0423-0414AB by 2.0, 
the discrepancy between our two measurements is much more modest (1.7a). 

2MASS J0700+3 157AB and 2MASS J1534- 2 952AB are 2.0a and 6.3a discre pant with the 
measurements of Thorstensen Sz Kirkpatrick (j2003l ) and Tinney et al. (j2003l ). respectively. 
We find that both published errors may be underestimated based on Monte Carlo simulations 
of the published data using an appropriate astrometric precision per epoch. Using the actual 
measurement epochs and precision per epoch of the published 2MASS J0700+3157AB data (J. 
Thorstenen 2010, private communication), we find an uncertainty in the parallax of 3.8 mas 
that is ~2x larger than the published error. Adopting this error would result in better 
agreement with our measurement (1.2a difference). In the case of 2MASS J 1534— 2952 AB, 
we retrieved the epochs of the observations from t he ESQ archive and assumed a range of 
astrometric precision based on the values given in iTinney et al.l (|2003l ) . namely (7 mas to 
20 mas)/\/8 added in quadrature to the DCR offset error of 2-6 mas. This resulted in a 
parallax uncertainty of 2.7-3.7 mas, which is 2.3-3. lx larger than the published error. At 
this level, the discrepancy with our parallax measurement is significantly decreased, though 
it still disagrees at the 2.9a level. We also checked if orbital moti on was significant an d found 
that the correction offset for t he parallax was negl igible for the iTinnev et al.l (|2003l ) epochs 
as it is for ours. We note that ITinnev et al.l (|2003l ) used only 8 reference stars (cf. our 475) 
and data spanning 6 distinct epochs over 2.0 years (cf. our 16 over 2.4 years), so our solution 
should be more robust. 
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so we cannot assess their quoted error with Monte Carlo simulations. One source of system- 
atic error could be their relatively small numb e r of r eference stars (12 versus our 33). Another 



effect could be DCR as iGatewood &: Cobanl (|2009i ) seem to have observed in a broadband 
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optical filter (not described in their paper). For this object we used the narrow-band i^H2 
filter, so DCR will be completely negligible. We note that our value for the correction from 
relative to absolute parallax (1.7±0.3 mas) agrees very well with theirs (1.6±0.8 mas), so this 
can not be the source of the disc repancy. Our orbit correction is very small (— 0.40±0.13 mas) 
and lGatewood &; Cobanl (|2009l ) see no significant perturbations due to orbital motion, so this 
is also unlikely to explain the discrepancy. 

There is one other p ublished parallax that is discrepant with our results, 2MASS J0850+1057AB 
(2.5(7 different than lDahn et aL ll2002h. Thi s obje ct has already been discussed bv lFahertv et al 



(|201ll ). They found that the iDahn et al.l (j2002l ) parallax was likely biased by a background 
star which was blended with the target at the time of those observations but which is now 
clearly separated from the science target at ~4" in both our data and that of lFaherty et al 



(2011 



Our parallax of 30.1 ± 0.8 mas for 2MASS J0850+1057AB is in good agreement with 

and 



both the v a lues o f 35 ± 8 mas and 26.2 ± 4.2 mas determined by iFaherty et al .1 (|20F 
Vrba et al.l (|2004l ) . respectively, but with 5-10 x smaller error bars. 



Finally, we note that on average our absolute parallax measurements are not different from 
published results in any systematic fashion. The mean and rms of the differences between published 
parallax values and our own is 1.5 ± 3.4 mas (excluding the 4 discrepant cases discussed above 
and published values with >20 mas parallax errors). In fact, by using a much larger number of 
reference stars than previous parallax programs, we should be less sensitive to systematic errors in 
our correction to absolute parallax. Previous surveys typically used ~5-10 reference stars, whereas 
on average we have >100 reference stars per field (N Te f = 20-475) and so are much less biased by 
outliers. This is further supported by the fact that the one target with a Hipparcos parallax for its 
stellar companion (HD 225118; 25.7 ± 0.9 mas) is in excellent agreement with our CFHT value for 
the M7.5 dwarf (2MASS J0003-2822; 25.0 ± 1.9 mas). 



5.2. Spectral Decomposition of Binaries 



The vast majority of our ultracool binary targets do no have any published resolved spec- 
troscopy providing component spectral type determinations. Some binaries have spectral types 
in the literature determined by a spectral decomposition, i.e., using integrated- light spectra and 
resolved photometry to estimate the deb lended component spectra. However, methods used i n the 



literature have varied substantially (e.g.. lLiu et al.ll2006l : iReid et al.ll2006bl ; ISiegler et al.ll2007l ) and 



often rely on an input assumption for the re lationship between spectral type absolute magnitude 
(e.g., lBurgasserll2007bl : iBurgasser et al.ll2010l ). This is problematic because the binary components 
cannot then truly be used to assess such empirical relations, which is a major goal of our work. 
Therefore, we have determined component types for all binaries with parallaxes in a uniform fash- 
ion that is completely independent of any assumptions about how magnitude should depend on 
spectral type. 
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Our approach is modeled somewhat after the spectral template matching method of lBurgasser et al 



(|2010l ). but we have removed assumption for the relationship between spectral type absolute mag- 
nitude. A library of template spectra for singled objects is compiled, and all possible pairs of these 
spectra are added together. Each pairing is allowed to have an arbitrary component flux ratio. The 
flux ratio and overall scale factor are adjusted to minimize the x 2 °f the difference with the target's 
measured integrated-light spectrum. For each pairing we then compute synthetic photometry in 
the bands for which we have measured flux ratios. We reject pairings that disagree significantly 
with the measured resolved photometry (p- value < 0.05 in a x 2 test). Thus, our final set of modeled 
binary spectra is purely selected on how well they match the measured integrated-light spectrum 
and resolved photometry. We then ranked this ensemble based on the x 2 °f the match to the 
integrated-light spectrum and computed weighted averages and err ors of the compo n ent ty pes and 



synthesized flux ratios using the method outlined in Section 4.3 of lBurgasser et al.l (|2010l ). When 
assessing component types, we take these quantities and their nominal errors into consideration 
but do not treat them as absolute truth. 

The input library of template spectra we used necessarily varied with the component spectral 
types. For binar ies composed wholly o f >L3 dwarfs, we used the same library of 178 IRTF/SpeX 



prism spectra as iBurgasser et al.l (|2010l ) . Although this library is somewhat less nu merous than the 



full se t of spectra in the SpeX Prism Library, it has the significant advantage that IBurgasser et al 



(|2010l ) report infrared spectral types on a consistent scheme for all templates. This is in contrast to 
types available in the literature, particularly for L dwarfs, which are based on a variety of infrared 
flux indices and sometimes only have optical types. Because this library only has a handful of early 
L dwarf templates and no late-M dwarfs we had to use a different subset of spectra for earlier type 
binaries. For binaries with at least one <L3 component we simply used the full SpeX Prism Library 
with whatever spectral types were available in the literature (i.e., a mix of optical and infrared 
types). For uniformity, we resampled all spectra to a wavelength grid with 0.004 /im steps ranging 
from 0.78-2.40 fj,m. To reduce systematic errors due to inaccurate correction of telluric absorption, 
we excluded two wavelength regions (1.34 //m < A < 1.41 /im and 1.81 /im < A < 1.94 /im) 
when performing the spectral matching. In some cases, we had to use measured integrated-light 
spectra obtained with SpeX in SXD mode (i? = 1200-2000), which we degraded to the standard 
SpeX prism resolution of 120 for accurate comparison to library templates. For such SXD data we 
exclude the iT-band portion of the spectrum since that order does not overlap with the JH orders 
and thus its relative normalization would need to account for the uncertainty in the measured and 
synthesized integrated-light photometry in K band. 

Throughout our analysis, we conservatively assume that infrared types of late-M and L dwarfs 



6 A11 spectral decomposition methods effectively assume that the templates being used are accurate representations 
of a single object of that spectral type. This is most important around t he L/T transition as a blended L+T dwarf 
spectrum can show significant anomalies relative to single objects (e.g.. ICruz et al.ll2004f ). The templates we used 
have been cleaned of all known binaries, as well as the six strong spectral blend binary candidates proposed by 
Burgasser et al. 
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are uncertain by at least 1 subtype, with some templates having larger uncertainties of 1.5-2 sub- 
types, and that T dwarf types are uncertain by at least 0.5 subtype. This is based on the analysis 
of infrared types done bv lBurgasser et al.l (|2010l ) who compared their types to published values for 
189 spectra of 178 sources. These authors found an intrinsic rms scatter of 1.1 and 0.5 subtypes in 
the ensemble of L and T dwarfs, respectively. 

We assigned component types and uncertainties on a case by case basis, taking into account 
various factors such as: larger than average spectral type uncertainties in the best-match templates; 
the full range of properties implied when there were multiple matches giving equally good fits; and 
constraints imposed by requiring consistency with the integrated-light type. When flux ratios were 
available from multiple sources (e.g., our MKO Keck photometry and HST/NICMOS medium- 
band data), we checked for consistency. We sometimes noted discrepancies with photometry from 
the literature when published errors were rather small. In these cases we excluded the published 
values as their errors are likely underestimated, and it did not change the derived spectral types 
significantly within the errors. 

Our derived component spectral types and their corresponding uncertainties are listed in Ta- 
ble El and the single best template pairing for each binary is shown in Figures [161 H3 and [181 In 
Table El we give references for the literature photometry used and also a list of the bandpasses 
utilized in constraining each fit. We also list separately those binaries for which we do not use 
component types from our spectral template matching because their type s have been determined 
directly from resolved spect roscopy (e.g., LH S 1070BC: iLeinert et al.ll2000l ) or other analysis (e.g., 
CFBDSIR J1458+1013AB; Liu et ahll^nilbh . 



Finally, we note that there are several binaries with parallaxes for which we cannot de- 
rive component spectral types using this method, either because they do not have the needed 
spectral or photometric data or the data available do not sufficiently constrain the component 
types. Binaries with parallaxes for which we do not have spectra are 2MASS J0025+4759AB, 
HD 65216BC, LSPM J1314+1320AB, DENIS-P J1441-0945AB, and 2MASS J2331-0406AB. 
2MASS J0856+2235AB, 2MASS J0952-1924AB, 2MASS J1239+5515AB, and LSR J1610-0040AB 
have no near-IR photometry. And LHS 2397aAB has a spectrum and near-IR photometry, but the 
late-L companion is too faint to enable accurate spectral decomposition. 

Our spectral decomposition analysis produces estimates of the flux ratios for bandpasses with- 
out resolved photometry. We synthesize flux ratios for every template pairing that agrees with 
the available resolved photometry (p- value < 0.05). To determine the flux ratio and correspond- 
ing uncertainty in a given bandpass, we then use the weighted average and error given by the 
aforementioned iBurgasser et al.l (120101 ) weighting scheme. There are several cases which benefit 
from these flux ratios, in order of most to least reliable: (1) binaries with resolved K$ photome- 
try that we convert to MKO K (and vice versa, e.g., for AJmko to Admass); (2) binaries with 
HST/NICMOS 0.9-1.8 /im photometry that we convert to JH photometry; (3) binaries with, e.g., 
only a /f-band ratio for which we determine J and H flux ratios; and (4) one binary without any 
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flux ratios (SDSS 0805+4812AB). In the following analysis we account for these differing levels of 
reliability when reporting absolute magnitudes and examining the location of binary components 
on color-magnitude diagrams. 



5.3. Absolute Magnitudes of Single and Binary Objects 



We combine our parallaxes with integrated-light photometry (and flux ratios in the case of 
binaries) to compute the absolute magnitudes for our sample. We have also compiled such mea- 
surements for all ultracool objects with published parallaxes. Table presents a list of all ultracool 
dwarf parallax measurements, including objects that have parallax determinations by virtue of 
their companionship to stellar primaries. We compiled photometry from the literature for this en- 
tire sample, and for objects that have published photometry in only one system (MKO or 2MASS) 
we use near-IR spectra, when available, to synthesize photometric conversions. For such objects 
we also synthesize Y — J colors to provide y-band photometry when it is not measured directly. 
Using objects in the SpeX Prism Library with both 2MASS and MKO photometry we can test 
the quality of our synthetic photometric system offsets. The % 2 of our computed 2MASS/MKO 
offsets compared to measured values was 52.0 (98 dof), 96.6 (95 dof), and 51.4 (93 dof) for J, H, 
and K bands, respectively. Since \ 2 1S reasonable in all cases, we find that any systematic error in 
our computed offsets must be negligible compared to the uncertainty in the measured photometry 
(<0.02 mag). However, when computing colors across different bandpasses we found an additional 
error of 0.05 mag was needed to explain the scatter in observed minus computed values. Thus, we 
treat synthesized photometric system offsets (e.g., Jmko — <^2MASs) has having zero error, while we 
add 0.05 mag in quadrature to all synthesized Y — J photometry. 



We als o include mid-IR photometry from Spitzer/ IRAC (e.g.JPatten et al.ll200d : iLeggett et al 
20071 . bold ) and the WISE All-Sky Source Catalog^ dWright et alJ bold ). We checked for WISE 
quality flags indicating possibly spurious or contaminated detections for all objects after noting that 
Kirkpatrick et al.ll201ll include sources with nonzero flags in their Table 1. We visually inspected 
the WISE image atlas in the worst cases, i.e., "H" and "D" flags indicating possible spurious 
detections, and found that the sources are in fact likely to be rea l. A published example of one 
such object is HD 46588B shown in Figure 1 of lLoutrel et al .1 (|201ll ). which is flagged in the WISE 
catalog as potentially spurious even though it is real. After vetting sources against the WISE image 
atlas, we do not find the need to exclude any flagged WISE photometry from the following analysis. 

Tables [TOl and [TT1 present the resulting collections of apparent magnitudes in the near- and mid- 
IR, respectively. In total, there are 314 objects in 255 systems that have parallax measurements. 
In Tables [T2l and [TBI we list absolute magnitudes sorted by spectral type, along with references for 
any high angular resolution imaging available. This encompasses numerous HST imaging programs 



http : / /wise2 . ipac . caltech . edu/docs/release/allsky/ expsup/ 
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with WFPC2, NICMOS, ACS, and STIS; AO surveys at Keck, VLT, Gemini, Subaru, Palomar, 
CFHT, and Lick; as well as speckle and lucky imaging surveys. We note that there are unpublished 
archival data for many of the objects compiled in our table, but we only count observations for 
which analysis has been published. The only exception is for the subset of objects observed by our 
Keck AO binary survey that we have determined to be unresolved in FWHM = / .'05-0 / . / 10 imaging 
(Liu et al., in preparation). The intention of this compilation is to identify a clean sample of likely 
single objects (i.e., with no companions outside ~0?1) from objects that have not been surveyed for 
binarity. Thus, we assign null entries for the handful of unresolved spectroscopic and astrometric 
binaries that have been imaged at high angular resolution in order to remove them from the subset 
of likely single objects. 

While our tables give complete compilations of the available data, we have excluded objects 
from our plots and analysis if: (1) their fractional parallax uncertainty is greater than 24% (i.e., 
an error in the distance modulus >0.50 mag) or (2) their color uncertainty is >0.50 mag. Bi- 
nary components are sometimes absent from plots if they have no resolved photometry (e.g., 
2MASS J0856+2235AB, which has only been resolved by HST in F814W). Note that we retain 
objects that lack spectral type determinations, as these objects are still useful for color-magnitude 
diagrams (CMDs). For objects with multiple published parallax measurements, we use the one with 
the lowest uncertainty. In the following analysis (e.g., in polynomial fits), we use optical spectral 
types for M and L dwarfs when available (infrared types otherwise) and infrared types for T dwarfs. 

Figures [MJ241 show CMDs for the near-IR and Figures [25H271 show CMDs for the mid-IR. 
In these plots we have excluded any objects with subdwarf classifications (i.e., tabulated spectral 
types denoted as "d/sd", "sd", or "esd") for clarity, as well as AB Pic bl§ However, note that 
one object (SDSS J1416+1348) stands out as significantly blue in all JHK colors compared to the 
L dwarf sequence, as expected if it were a subdwarf; this object is discussed in detail in Section [6731 

Figures [28] and [29] show near-IR absolute magnitude as a function of spectral type, and Fig- 
ures [30] and [31] show the same for the mid-IR. For these relations we have excluded subdwarfs, likely 
unresolved binaries (2MASS J0559-1404 and SDSS J1504+1027, see Section E2J , and very low 
gravity objects. The last cut excludes planetary mass objects (HR 8799bcde, 2M 1207b, and /3 Pic b) 
as well as very young objects in stellar associations: 2MASS J1207-3932 (TWA), PZ Tel B (J3 Pic), 



8 Although it formally passes our selection criteria for plotting, we exclude the young L dwarf AB Pic b from the 
CMD figures. The exceptionally red (J — -ff)2MASS and (J — -R")2mass colors (1.37 mag and 2.02 mag, respectively) 
makes this object an unusually prominent outlier in the CMDs, being ~0.4-0.5 mag redder than objects of comparable 
absolute magnitude or spectral type. While this may reflect a unique SED for this source, another possibility is that 
the J-band photometry u ncertainty is larger t han reported. This speculation is supported by two possible pieces of 
evidence. (1) Figure 6 of lWahhai et al.l (|201ll ) shows that the J — H color of AB Pic b is far redder tha n all other 
known young companions and field ultracool dwarfs, but not its H — K color. (2) Bonnefov et al. ( 2010T ) show that 
the near-IR spectra of AB Pic b in the individual J, H, and K bandpasses are consistent with previously known 
young early-L dwarfs. But if the published JHK photometry is used to assemble a flux-calibrated SED, the resulting 
near-IR spectrum has a very peculiar broadband appearance (B. Bowler, 2011, private communication). Thus we 
conservatively choose to exclude AB Pic b from the CMD plots. 
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HR 7329B (/3 Pic), AB Pic b (Tuc-Hor), SSSPM J1102-3431 (TWA), and 2MASS J2234+4041AB 
(LkHa 233). We fit polynomials to the remaining field dwarf data, accounting for errors in both 
spectral types and absolute magnitudes in a Monte Carlo fashion. This is necessary as least squares 
regression algorithms are unable to properly handle data sets in which the independent variables 
have errors, as in the case of our spectral types. We drew 10 realizations of each data point with 
normally distributed magnitude errors and uniformly distributed spectral type errors. We then 
found the single best-fit polynomial to all N x 10 4 simulated points, using a standard least squares 
method since all points now have equal weight. We fit magnitude as a function of spectral type for 
all bands, and for bands that were sufficiently monotonic in their decline we were able to also fit 
spectral type as a function of magnitude. The latter fits are applicable in the situation where an 
observer wishes to estimate the spectral type of an object based on photometry, whereas the more 
often quoted former fits are useful for spectroscopic distance estimates. 

The coefficients of all of our polynomial fits are given in Table [T4] along with the bulk rms of 
each fit. In Figures 1281 129] I30 ] and [3D the rms of the fits over specific spectral type ranges are also 
given. These rms values are useful in diagnosing the intrinsic scatter in absolute magnitude over 
different ranges of spectral types. They are also the relevant numbers to use, e.g., when determining 
a spectroscopic distance to a single object of known spectral type since T dwarfs generally show 
more scatter in absolute magnitude than L dwarfs, as opposed to adopting the single rms value 
given in Table [UJ To test the impact of our choice of using optical types for M and L dwarfs 
when available, we tried using only infrared types for all objects. The median absolute value of 
the difference between polynomial fits computed these two ways was 0.01-0.02 mag for the MKO 
photometry and 0.03-0.06 mag for the 2MASS photometry. This is negligible compared to the 
scatter in the data about the fits, which is typically «0.4 mag, and thus using optical versus 
infrared spectral types does not significantly affect our results. 

We have also tabulated the mean absolute magnitude at each spectral type in Tables [15] 1181 
and we plot the resulting values in Figures [32] and [33] This information enables a more direct way 
of assessing the changes in broadband fluxes as a function of spectral type, since polynomial fits are 
not guaranteed to be a good description of the data. In these tables we give the weighted average 
along with the rms for "normal" field dwarfs (i.e., those not flagged as atypical in Tabled]). We 
also quantify the level of intrinsic scatter at each spectral type by computing x 2 f° r each type's 
collection of measurements and finding the amount of additional magnitude error that is needed 
to make reduced x 2 ~ 1) i- e -? p(x 2 ) = 0.5. When there are small numbers of objects in a bin, or 
when the measurement errors are large, the additional error needed is typically small, but this does 
not necessarily mean that the intrinsic scatter is small. Thus, the value we find for the needed 
additional error is only a lower limit to the intrinsic scatter at a given spectral type. 

Some well-known patterns are seen in our intrinsic scatter estimates, e.g., it is relatively low 
for late-M dwarfs (0.1-0.3 mag) and high for mid- to late-L dwarfs (0.3-0.5 mag) at near-IR 
wavelengths. However, we also find quite large scatter, previously unappreciated, among mid- to 
late-T dwarfs (0.3-0.8 mag) in the near-IR. This highlights the fact that cloud properties are not 
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the only "second parameter" after T e g that can induce large nea r-IR flux variations — metallicity 



and s urface gravity can produce variations in late-T dwarfs (e.g., iBurgasser et al.ll2006al : iLiu et al 
20071 ) of similar or greater amplitude than that seen among dusty L dwarfs. 



6. Discussion of Individual Objects and Subsamples of Interest 
6.1. Astrometric Binaries 



As mentioned in Section 12.41 our CFHT astrometry has revealed perturbations due to bi- 
nary orbital motion for some of our targets. The strongest cases are SDSS J0805+4812AB and 
2MASS J1404-3159AB, with 2MASS J0518-2828AB showing smaller residual scatter that we also 
tentatively attribute to orbital motion. 2M ASS J1404— 3159AB has previously been resolved by 
Keck LGS AO imaging Looper et alibood). and 2MASS J0518-2828AB was marginally resolved 
in HST/NICMOS imaging (|Burgasser et al.ll2006dY In contrast, SDSS J0805 +4812AB has onl y 
previously been suggested as a binary due to its unusual spectral morphology (|Burgasserl l2007bl ) . 
Thus, our CFHT astrometry is the first confirmation that SDSS J0805+4812AB is indeed a binary. 

Our spectral decomposition analysis gives spectral types of L5: and T5 for SDSS J0805+4812AB 
and flux ratios of A J = 1.46 ±0.05 mag, AH = 2.43 ±0.13 mag, and AK = 3.13 ±0.17 mag in the 
M KO photometric sy stem. These are almost identical to the values derived in a similar analysis 
by IBurgasser! (|2007bl ). Although the orbit of the system is not readily determined from our CFHT 
astrometry, the perturbation amplitude (±15 mas) can be combined with the J-band flux ratio 
and an assumed mass ratio to estimate the sem imajor axis following the equations in Section [23J3 
Using evolutionary models, iBurgasserl (j2007bl ) estimate q = 0.55-0.88 for an age range of 1-5 Gyr, 
respectively, which gives a factor of 0.35-0.15 by which the photocenter motion should be divided. 
Thus, a rough estimate of the semimajor axis is 40-100 mas. At a distance of 22.9 ± 0.6 pc (using 
a parallax uncorrected for orbital motion) this c orresponds to 0.9 -2.3 AU and an orbital period 
of 2.7-9.1 years (again assuming the masses from IBurgasserl l2007bl ) . The short end of this orbital 
period range is broadly consistent with the oscillations in the astrometric residuals over our 4.0- year 
time baseline, thereby suggesting a lower value for the mass ratio (i.e., a younger age and lower 
masses of 0.066±0.036 Mq). This is also consistent with the binary being unresolved in Keck LGS 
AO images (Liu et al., in prep.) since the semimajor axis would be small (~40 mas). An age 
much younger than 1 Gyr becomes pr oblematic since lith ium abso rption wou l d be ex pected in the 
optical spectrum but is not observed (IHawley et al.ll2002l ). though IBurgasserl (j2007bl ) caution that 
this could simply due to insufficient S/N in the spectrum. 

Using the same approach, we can estimate the properties of 2MASS J1404— 3159AB, which 
displays astrometri c residuals of ±12 mas. Using the mass ratio estimate of 0.80 ± 0.09 from 
Looper et al.l (]2008l ) and our flux ratio of AJ = —0.54 ± 0.08 mag gives a photocenter correction 
factor of 0.18±0.05 and thereby semimajor axis estimate of 70±20 mas. At a distance of 23.8±0.6 pc 
(again using the parallax without correcting for orbital motion), this corresponds to 1.7±0.5 AU and 
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orbital period of 8 ± 4 years for an assumed total mass of 0.07 M & from lLooper et al.l (|2008l ). This 
semimajor axis is somewhat at odds with the projected separation of the binary (133.6 ±0.6 mas on 
2006 June 3 UT; lLooper et al.ll2008l ) unless the orbit is fairly eccentric. An eccentric orbit would 
however also be consistent with the short timescale of the astrometric perturbations (~2 years) 
relative to the 8 ± 4 year orbital period, since the binary could be passing through periastron 
during our CFHT observations. We note that eccentric orbits are not very common for such 
ultracool binaries (IDupuy &: Liull201ll ). but they do occur. 



2MASS J0518-2828AB does not have a measured J-band flux ratio, but the NICMOS F110W 
flux ratio (0.8 ±0.5 mag) combined with our spectral deconvolution gives A J = 0.8 ±0.6 mag. This 
very uncertain flux ratio means we cannot estimate the orbital properties for this system. We note 
that 2MASS J0518— 2828AB does not show as clear a signature of orbital motion in its residuals 
as the other two binaries, and its reduced x 2 is a ^ so much lower (3.9 vs. 10.9 and 7.0). Although 
we are unable to estimate this binary's orbital properties from our CFHT data, orbital monitoring 
currently underway with HST/ ACS will perhaps yield more information. 



6.2. Overluminous Objects: Unresolved Binaries? 

One simple result from measuring the absolute magnitudes for a large sample is the identi- 
fication of potential binaries as those objects that are overluminous. For L and T dwarfs, this is 
complicated by the large dispersion in colors at a given magnitude and in magnitudes at a given 
spectral type. Perhaps the cleanest sequence seen in any CMD is that of ~T0-T7 dwarfs in the 
IRAC [3.6] and [4.5] channels or similarly the Wl and W2 WISE bands (Figures [25] and [27]) . At 
earlier types (<T0) these colors do not change at all with magnitude and at later types there is 
appears to be a large amount of intrinsic scatter. Another place that we may be able to look for 
unresolved binaries is actually just above the L/T transition in the near-IR CMDs, because the only 
way to reach that location is by being an extremely blue L dwarf or an overluminous early-T dwarf. 
With these considerations in mind, we identify the following overluminous objects as candidate 
binaries: 



2MASS J0559— 1404-' This T4.5 dwarf has long been suspected to be an unresolved binary, 
because it stands out in both CMDs and the spectral type-absolute magnitude relations as 
being very bright compared to both the late-L and early-T dwarfs. Alternatively, it could sim- 
ply represent the most extreme outcome of the brightening seen across the L/T transition. We 
note that this object not only continues to stand out on the CMDs in the near-IR but also in 
the mid-IR with bands 1 and 2 of WISE and IRAC. This greatly favors the unresolved binary 
hypothesis, since no such brightening is seen in the mid-IR CMD s. However, a companio n to 
2MASS J0559— 1404 h as remained elu sive in both direct imaging (iBurgasser et al.ll2003bl: but 
also s ee footnote 15 in lLiu et aliboosl ) and radial velocity monitoring ( Zapatero Osorio et al 



20071 ). 
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SDSS J1021—0304-A : Our parallax of 29.9 ± 1.3 mas for this system is consistent with the 



Tinnev et al.l (|2003l ) value 34.4 ± 4.6 mas but 3.5 x more precise. This has revealed that the 
TO primary component lies significantly above the L/T transition in most near-IR CMDs 
(note that without resolved mid-IR photometry we can only use near-IR magnitudes here). 
SDSS J1021— 0304A could instead be described as being bluer than other objects of its 
absolute magnitude, akin to SDSS J1416+1348 (a possible L6 subdwarf). However, un- 
like SDSS J1416+1348, which has normal J and H absolute magnitudes for its spectral 
type but is fainter than average in K, SDSS J1021— 0304A is 0.3-0.5 mag brighter in J 
and H for its spectral type and normal at K. This suggests that its blueness (or overlu- 
minosity) is due to a different reason than SDSS J1416+1348. Perhaps the simplest ex- 
planation is that SDSS J1021— 0304A is an unresolved binary itself - a hypothesis that 
can be validated if future orbital monitoring determines that the total dynamical mass of 
SDSS J1021-0304AB turns out to be >2x the substellar mass limit (>0.16 M & ). Since the 
location of SDSS J1021— 0304A in the near-IR CMDs is not shared by any other known single 
objects, it is diffi cult to come up with anoth er explanation without resorting to models. In 



the framework of lAckerman fc Marleyl (120011 ). SDSS J1021— 0304A could be a brown dwarf 
with a large value of / se d (he., rapid grain growth leading to optically thin clouds with a low 
number density of particles). 

• SDSS J1504+1047: We measure the distance to this T7 dwarf for the first time (21.7±0.7 pc), 
and it appears very similar to 2MASS J0559— 1404 in its location on the WISE and IRAC 
bands 1 and 2 CMDs (i.e., ~0.7 mag brighter than the T dwarf sequence). However, because of 
its later spectral type, SDSS J1504+1047 is effectively buried in the nearly vertical T dwarf 
sequence in the near-IR CMDs. But it does stand out as the brightest T7 in all near-IR 
bands for which it has data (JHK) and this is even more clear in the spectral type-absolute 
magnitude relations in the mid-IR, owing to their much lower dispersion in magnitude as a 
function of spectral type (Figures 1301 and [3T]) . Thus, we find that SDSS J1504+1047 is a strong 
candidate for being a nearly equal magnitude binary. There is no published high-resolution 
imaging for this object to date, and we note that its lack of astrometric perturbations in our 
CFHT data would be consistent with this picture (i.e., nearly equal magnitude binaries have 
undetectable photocenter motion). 

We note that 2MASS J0939-2448 (T8), 2MASS J0937+2931 (T6p), and to a lesser extent 
2MASS J1237+6526 (T6.5) show up as brighter than the T dwarf sequence in mid-IR CMDs, similar 
to the candidate binaries 2MASS J0559-1404 and SDSS J1504+1047 discussed above. However, it 
seems more likely that the atypical locations of 2MASS J0937+2931 and 2MASS J0939-244 8 may 



be explained by unusually low metallicity and/or high gravity (e.g., iBurgasser et al.l l20Q3al ) . since 
they are not brighter than other objects of similar spectral type in the near-IR bands (in fact, they 
are both the faintest objects of their type at K band). In other words, 2MASS J0937+2931 and 
2MASS J0939-2448 are unusually red in WISE and IRAC bands 1 and 2, not unusually bright. 
The very active T6.5 dwarf 2MASS J1237+6526 also does not display unusually bright near-IR 
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magnitudes and so is probably more accurately described as unusually red. 2MASS J1237+6526 
has been discussed extensively bv lLiebert &: Burgasserl (|2007l ) who found that it is likely old, high- 
gravity, and with slightly subsolar metallicity. Thus, its location on the mid-IR CMDs may be due 
to similar, but somewhat weaker, effects as for 2MASS J0937+2931 and 2MASS J0939-2448@ 



6.3. SDSS J1416+1348 and ULAS J1416+1348 



SDSS J1416+1348 was identified bv Bowler et al.1 (|2010ah as a nearby L6 dwarf (8.4 ± 1.9 pc 
spectrophotometric distance estimate) with unusuall y blue near-IR colors that might normally be 
indicative of being a metal-poor subdwarf. However, iBowler et al.l (|2010al ) did not find metal-poor 
features in its optical or near-IR spectra, th ereby suggesting tha t its color was instead due to 
unusual cloud properties for its spectral type. ISchmidt et al.l (120101 ') inde pendently discovered this 
object and found a consistent spectral type (L5). iBurningham et al.l (|2010l ) assigned an intermediate 
classification of d/sdL7 based on an alternative interpretation of its optical spectrum and identified a 
late-T compa nion ULAS J1 416+1348 (T7.5p) at a projected separation of 9'/81 (also independently 
discovered by IScholal2010bl ). 



Our dist ance measurem ent o f 9,10=fc0.15 p c is 15-2 0x more precise than preliminary parallaxes 
computed bv ISchola (|2010bl ) and lBowler et al.l (|2010al ). enabling us to robustly assess the absolute 
magnitudes of both of these unusual brown dwarfs for the first time. SDSS J1416+1348 appears 
to be of normal brightnes s for its spectral type i n both near- and mid-IR magnitudes. This is in 
contrast with results from bur gasser et al.l d2008ch for 2MASS J0532+8246 (sdL7) that showed this 
subdwarf to be 1-2 mag brighter in the near-IR than objects of similar spectral type and slightly 
brighter at [4.5] Enhanced J-band flux, such as seen for 2MASS J0532+8246, would be expected 
for SDSS J1416+1348 if thin clouds or large condensate grains were responsible for its unusual 
colors. It may be that this enhancement is present but is too small to show up in the comparison 
to other objects given the relatively large scatter in J-band absolute magnitude as a function of 
spectral type (>0.5 mag for L6, 2MASS system). Its offset from typical field (J — if, q)2MASR colors 



is ind eed small in an absolute sense (1.04 mag vs. 1.75 mag for field L6 dwarfs from lFahertv et al 



20091 ). Thus, only a small offset in absolute magnitudes is expected, especially if the color offset 
is also due in part to K band being suppressed by str qnger-than-ayerage collisionally in duced H2 



absorption as expected at slightly subsolar metallicity (ILinsky 



1969 



Borysow et al.lll997l ). 



Burgasser et al] (|2008bh determined that 2MASS J0939— 2448 is overluminous for its model atmosphere derived 



te mperature, concludin g that it was likely an unresolved, nearly equal-flux binary. This conclusion was also reached 
bv lLeggett et al.1 (|2009h from analysis based on model atmospheres. Our interpretation does not necessarily require 
unresolved binarity to explain the observations since we find that 2MASS J0939— 2448 is unusual in color rather than 
in magnitude. If single, the model-derived T e s from previous work would be systematically offset from the actual 
T e ff , possibly due to this object's subsolar metallicity and/or high gravity. 

Note that the updated parallax from ISchilbach et al.1 (|2009h for 2MASS J0532+8246 decreases its distance by 2a 
(13%), resulting in normal mid-IR magnitudes. 



-28 - 



ULAS J1416+1348 (T7.5p) on the other hand is much fainter than other T7-T8 dwarfs. It 
is ~1 mag fainter than an average T7.5 dwarf; in fact it is the faintest known T7-T8 dwarf in 
YJH bands excep t for the recently di scovered T8p dwarf BD +01 2920B, which has comparable 
YJH magnitudes (jPinfield et alJboid ). In K band (M K = 19.14 ±0.18 mag) ULAS J1416+1348 
is fainter than all known T dwarfs with parallaxes except for CFBDS J1458+1013B (>T10; M K = 
20.4 ± 0.5 mag) and possibly UGPS J0722-0540 (T9; M K = 19.0 ± 0.3 mag). This behavior is 
similar to, bu t much more ext r eme t han, the proposed T sub dw arf 2MASS J0937+2931, classified 
as d/sdT6 bv lBurgasser et al.l (|20o3) and lSchilbach et ali (|20Qg| ). ULAS J1416+1348 also has very 
red [3.6] — [4.5] colors consistent with enhanced CH4 absor ption at [3.6] and weaker C O absorption 
at [4.5], which may occur at subsolar metallicities (e.g., see lLiebert k, Burgasserll2007l ). The WISE 
All-Sky Source Catalog photometry is also quite red (Wl — W2 = 3.33 ± 0.20 mag) and, like 
the IRAC photometry, shows that ULAS J1416+1348 is indeed fainter at 3-4 /im by ~0.2 mag 
and brighter at 4-5 /jm by ~0.4 mag compared to other T7.5 dwarfs. Thus, we conclude that 
ULAS J1416+1348 likely has lower metallicity than typical field brown dwarfs, and so by extension 
the unusual properties of SDSS J 1416+ 1348 are also affected by subsolar metallicity. However, we 
note that this does not exclude unusual cloud properties or high surface gravity as an explanation 
for some of the unusual features observed in these objects. 

Finally, our precise distance enables a much better constraint on the projected separation 
of this binary system, 89.3 + 1.5 AU. To c onver t this separation to semimajor axis we use the 
results from the Appendix of iDupuv &: Liul (|201ll ) for the very low- mass visual binary eccentricity 
distribution with no discovery bias, as is appropriate for such a wide binary. The median and 68.3% 
confidence limits on the conversion factor is thus 1.16l{j;ft, 

giving a_semimajor axis of 104+^8 AU 
This is the widest known binary with likely substellar components 







6.4. Wide Companions 



Some objects in our sample have been proposed to be wide companions to stars based on 
common proper motion. We have checked if our improved proper motions and parallaxes for 
these objects are still consistent with companionship. We measure a relative proper motion and 
absolute parallax for 2MASS J0003-2822 (M7.5) of /i a cos<5 = 280.3 + 1.5 mas yr" 1 , p s = -123.3 + 
1.7 mas yr -1 , 7r = 25.0 ± 1.9 mas. This is in good agreement with the absolute Hipparcos values 
for HD 225118 (/i Q cos5 = 280. 8 ±1.1 mas yr" 1 u s = -141.5 + 0.6 mas yr" 1 , vr = 25.7 + 0.9 mas). 
Thus, we confirm the result of ICruz et al.l (|2007l ) that this is a common proper motion pair, and 
we show that it is common in parallax as well. 



11 The only ultracool binaries wider 
2MASS J01303563-444541 1AB (M9+L6 :, 



than SDSS J1416+1348AB 
130 ± 50 AU 



are 



pairs with late-M 
DENIS-P J0 55146.0 

(M8.5+L0, 250 ± 50 AU; iBilleres et all I2005T ): Koenigst uhl 1 (M6:+M9.5 1800 ± 170 AU; ICaballerd |2007bJ) 



Dhital et al. 2011 



primaries: 
443412AB 



2MASS J01265549-502238 8AB (M6.5+M8 510 0±400 AU; lArtigau et alj|2007h : and 2MASS J12583501+4013083AB 



(M6:+M7:, 6700 ± 800 AU; Radigan et al. 20091 ). Note that the values listed here are projected separations 
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For 2MASS J0850+1057AB, we measure a proper motion (144. 7 ± 0.6 mas yr _1 ) and par- 
allax (30.1 ± 0.8 mas) 10 x more precise than iFahertv et al.l (|201ll ). who found that this bi- 
nary is a common proper motion companion to NLTT 20346 AB. (N ote that the proper mo- 
tions for 2MASS J0850+1057AB and NLTT 20346AB as measured by IFahertv et all (fcoill ) are 
different by 3.3c, not <2cr as stated in their Section 3.2.) Our improved proper motion for 
2MASS J0850+1057AB is discrepant with their value for NLTT 203 46 AB by A/j, = 47 ± 7 mas yr" 1 
(6.7a) in two-dimensional proper motion space, where Afi = y (A/j, a cos 5) 2 + A/x|. This dis- 
crepancy is about a third of the total proper motion amplitude of the object (Afi/fi = 0.33), 
larger than all other accepted common proper motion pairs in the literature (A/i//i always < 0.2 
as discussed below). We a lso note that the two proper motions do not satisfy the criterion of 
Lepine fc Bongiornd (j2007l ) for being a co- moving pair (their Equation 5), which is specifically 
valid for the ra nge of proper motion s in th e LSPM catalog from which NLTT 20346AB was orig- 
inally selected. ILepine fc Bongiornd (|2007l ) based their criterion on how often chance alignments 
would occur as a function of separation on the sky and difference in proper motion vectors for 
LSPM-N. NLTT 20346AB and 2MASS J0850+1057AB form a pair with an exceptionally large 
separation (248"), making it very likely that this is only a chanc e alignment of marginally con- 
sistent proper motions (see Figure 1 of ILepine fc Bongiornd 120071 ) . Therefore, we conclude that 
NLTT 20346AB and 2MASS J0850+1057AB are not physically associated. 

We also searched for previously unrecognized common proper motion companions to all ultra- 
cool dwarfs with parallax measurements (Table [9j), and as a check on our results we included objects 
with known companions as well. We queried proper motion catalogs using a 10' radius around each 
object, and where possible for the known companions we used an independent measurement of the 
object's proper motion (i.e., not the primary's proper motion). Our search of Hipparcos, Tycho, 
and LSPM-N recovered al l known wide companions p resent in those catalogs. We assessed com- 
panionship using both the ILepine &: Bongiornd (120071 ) criterion, which is valid for proper motions 
of ~150-450 mas yr _1 , and also simply the fractional difference in proper motion, Afi/fi. We 
found that all known common proper motion pairs had Afi/fi < 0.21, and 14 of the 19 pairs (74%) 
had Apt, jii < 0.08. The only exceptions were 2MASS J0850+1057AB, as discussed above, and 
2MASS J2331— 0406AB. The latter inconsistency was simply due to t he fact that we used an ap- 



paren tly erroneous proper motion from Table 4 of lFahertv et al.l (|2009i ). originally from |Gizis_et_al 
(|2000l ). th at gave Ajj, = 22 5 mas yr _1 and Afi/fi = 0.49 for the compa nion HD 221356. How- 



ever, both lCaballerd (j2007al ) and the PPMXL catalog (IRoeser et al.ll2010l ) give proper motions for 
2MASS J2331— 0406AB that are consistent with its companion (A/i = 4 mas yr _1 , Afi/fi = 0.01). 

Our search of the Hipparcos, Tycho, and LSPM-N catalogs revealed only two previously un- 
recognized candidate wide companions having Afi/fi < 0.20: 

• SSSPM Jl 102— 3431 (M8 .5) is a member of TWA with a relatively small proper motion 



(jU = 68.6 ± 0.6 mas yr . iTeixeira et al.ll2008l ) that appears to be co- moving with the Tycho 
star TYC 7208-592-1 (Afi/fi = 0.07). With a projected separation of 197" this would be an 
extremely wide pair (1.1 x 10 4 AU or 0.05 pc). We note that TYC 7208-592-1 is an otherwise 
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anonymous star with no X-ray detection in ROSAT, implying it may not be young and thus 
may not be physically associated with SSSPM J1102-3431. Spectroscopy of TYC 7208-592-1 
should readily determine if it is indeed a young star at the age of TWA, and thus whether 
this is a phy sically associated p air. We note that SSSPM Jl 102— 3431 has previously been 
suggested bv lScholz et al. ( 20051) to be a wide companion of the star TW Hya, and its parallax 



(18.1 ± 0.5 mas; 
(18.6 ± 2.1 mas; 



Teixeira et al. 



2JD08|) is consistent with the Hipparcos value for TW Hya 



van LeeuwenT 2007 ) . However, b ecaus e of the extremely wide projected 
separation (4 x 10 4 AU or 0.2 pc) iTeixeira et al.l (|2008l ) point o ut that this i s unlik ely to 



survive as a gravitationally bound system. From Equation 18 of iDhital et al.l (|2010l ). only 
pairs tighter than <0.12 pc are expected to remain bound over 10 Gyr. 



Marocco et al 



ULA S J1315+0826 (T7.5) has a modest proper motion (113 ± 10 mas yr 1 
20icl ) that is marginally consistent with TYC 884-383-1 (A/i//i = 0.18). If physically as- 
sociated the projected separation of 383" would correspond to 9000 AU. A more precise 
proper motion for this late-T dwarf would be useful in determining whether this pair is truly 
associated. 



6.5. High Tangential Velocity Objects 



We have computed the tangential velocities (Ptan) °f a U ultracool dwarfs with parallaxes and 
proper motions (Table [9]). This direct observable is related to an object's kinematic history, as 
stars in the halo tend to have larger velocities than stars in the disk, and likewise the youngest 
members of the disk are kinematically colder than old members. Very high tangential velocity is 
often used as an indicator of old age and thereby possibly low metallicity, especially for faint objects 
like brown dwarfs where the radial velocity ( and thus full three-dimensional space motion) is not 



readily measurable (e.g.. iFaherty et alJl2009l ; iLeggett et al.ll201ll : IScholz et al.ll201ll ). To put such 



associations on quantitative footing, we use a model of the Galaxy to compute the projected motion 
on the sky for different kinematic populations and investigate how this varies along different sight 
lines. Since the objects we are concerned with are all within ~100 pc (median distance of 19 pc), 
they essentially represent a single point in the Galactic potential, which simplifies this problem. 

We compute probabilities for membership in t he thin disk, thick disk, and halo as a function 
of V tSLn by using the Besangon model of the Galaxy (jRobin et al,ll2003r). We used a custom "all sky " 
simulation, as in our previous kinematic analysis work (e.g.. lDupuy et al.ll2009a ; iLiu et al.ll2011al ). 
that comprises 8 x 10 5 model stars with a thin/thick disk proportion of 0.977/0.023 and a halo star 
fraction of 1.5 x 10 -4 . To simulate observational uncertainties we added Gaussian noise to the model 
tangential velocities, and then we computed the fraction of each population as a function of Ptan 
to determine the membership probability for a given combination of T4 an and ay. We calculated 
membership probabilities for a wide range of observational uncertainties {ay = 1-70 km s _1 ), and 
the results are shown in Figure [341 
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We are interested in determining the probability of non-thin disk membership, and our simu- 
lations quantify the degree to which this membership probability drops as the uncertainty in Vt an 
increases. The probability contours in Figure [33] follow very closely an exponential relationship, so 
we have fit exponential functions to the results from our numerical simulations to provide easy-to- 
use criteria for determining if an object is likely to be a thin disk member or a kinematically old 
thick disk or halo object: 

V tan > 91 + 56exp(0.024ay) (p thin < 0.1) (5) 

Han = 77 + 35 exp(0.028(jy ) (p thin = 0.5) (6) 

V tan < 50 + 26 exp(0.025a y ) (p t hin > 0.9) (7) 

where all velocities are in units of km s _1 . At this point we investigated the effect of observing 
along different lines of sight of the local population. We randomly selected 100 locations uniformly 
distributed on the celestial sphere and computed the Vtan cutoffs for pthin = 0.1, 0.5, and 0.9 for zero 
error in Vt an - The mean values agree with those listed above, and the rms over the sky was 9%-T5%, 
demonstrating that using a single mean value is a reasonable simplification. We emphasize that the 
relations derived here provide criteria for membership probability, which is always just a statistical 
argument for any individual object, and if a radial velocity is available then full three-dimensional 
space motion should be used to assess membership probability instead. 

We applied the above criteria to all ultracool dwarfs with parallaxes (Table [9]) to check their 
effectiveness and determine if any previously unrecognized likely thick disk or halo members are 
in this sample. We recovered all objects with Vt an > 150 km s _1 as likely non-thin disk members 
(/?thin < 0.1), except for one object with a very large error (253 ± 71 km s ; SDSS J1256— 0224). 
All 10 of the recovered objects have also been spectroscopically identified as subdwarfs, and only 
one known subdwarf in our sample was not recovered (HD 114762B; Vt an = 106 ± 3 km s" 1 ). We 
found 4 additional objects with Vt an > 115 km s _1 as being somewhat unlikely thin disk members 
(0.1 < p thin < 0.5): LHS 207, LHS 330, GRH 2208-20, and Gl 802B. None of these are known to 
be subdwarfs, but some have b een suggested as possible thick di sk members based o n their space 



motion (e.g., GRH 2208-20 in lDahn et al.ll2002l and Gl 802B in llreland et al.1 120081 ') . We did not 



find any previously unrecognized kinematically old objects in our sample. 



6.6. Spectral Type "Flips" 

It is conventional to assume that if one component of an ultracool binary is brighter at all 
near-IR bands, then it must either be of earlier spectral type than the secondary or else an unre- 
solved binary. This is largely due to prevailing notion that the parameters inducing scatter in the 
absolute magnitude vs. spectral type relations (e.g., metallicity, gravity, and cloud properties) will 
always be shared in common between the two components of a binary. However, as mentioned in 
Section ^. 2| methods for determining spectral types of ultracool binaries sometimes assume a priori 
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that absolute magnitude declines monotonically with spectral type and thus are not well suited to 
assessing whether that is actually true. 

We find no strong evidence for spectral types "flips" for the binaries in our sample, namely 
where the brighter primary appears to be later type than the fainter secondary. The closest case 
is Gl 337CD where we find L8.5 ± 1 and L7.5 ± 2 for the two components. We did not find any 
template pairings in which the primary was earlier type than the secondary. However, there was 
substantial scatter in the spectral types of templates used for the best pairings, resulting in very 
uncertain component types. Thus, we lack the ability to determine if the primary is indeed later 
type than the secondary, and our results are consistent with the secondary being later type than 
the primary. The only other binary with similar results was 2MASS J0920+3517AB, but in this 
case only about half of the best pairings used a later type primary template. For this system, we 
conservatively assigned types of L5.5 ± 1 and L9 ± 1.5 corresponding to the template pairings with 
earlier type primaries but marginally consistent with equal type components. 



6.7. 2MASS J0850+1057AB and 2MASS J1728+3948AB 



Burgasser et al.l (|201ll ) recently presented analysis of the two binaries 2MASS J0850+1057AB 
and 2MASS J1728+3948AB with the main results that: (1) 2MASS J0850+1057A is anomalously 
bright for its spectral type, implying that it is likely an unresolved binary; and (2) 2MASS J1728+3948A 
is unusually faint in J for its spectral type (L5 from their analysis), requiring thick condensate 
clouds. 

For 2MASS J0850+1057AB we find that the best match to the spectrum and photometry are 



spectr al templates with types of L6.5±l and L8.5±l, in contrast with the results of lBurgasser et al 



(|201ll ) t hat require an later typ e secondary (L7+L6). One reason for this difference is that we find 
that the iBurgasser et al.l (]201ll ) F110W and F110M photometry is highly discrepant with our own 
J-band photometry. In addition, we found essentially no template pairs that both matched the 
photometry in these two NICMOS bands and the blended spectra simultaneously, suggesting that 
the published flux ratio errors were underestimated. At L6.5±l, we find that 2MASS J0850+1057A 
is not anomalously bright compared to other L5. 5-L7.5 dwarfs (e . g., it i s fainter than all L6 dwarfs 
in Table IT2]) . We note that photometry from IBurgasser et al.l (|201ll ) in other NICMOS band- 



passes (F145M and F170M) is consistent with our template pair matching and the F145M— F170M 
colors in fact provide evidence that the secondary should be later type than the primary. This 
is because this color is quite sensitive to the H2O band depths in H band. From synthesized 
F145M— F170M colors for field dwarfs we find that the measured color difference of 0.11 ±0.07 mag 
for 2MASS J0850+1057AB implies SpT B - SpT A = 1.9 ± 1.2 subtypes. This is consistent with 
our spectral type deter mination (ASpT = 2.0 i 1.4 subtypes) and inconsistent with ASpT = 
— 1.0 ± 0.7 subtypes from IBurgasser et al.l (|201ll ). 



For 2MASS J1728+3948AB (L5 ± 1 and L7± 1), we find essentially identical spectral types as 
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the L5+L6.5 values of burgasser et al.1 (j201lh . We confirm that 2MASS J1728+3948A is quite red 
for its spectral type, (J — K)mko — 2.13 ± 0.11 mag, and it is the reddest object in the field dwarf 
sample except for SDSS J0107+0041 (L8, (J - K) MKO = 2.17±0.04 mag) and 2MASS J1711+2232 
(L6.5, (J — K)mko = 2.25 ± 0.21 m ag). It is also fainter in J and H than any other L4-L6 dwarf, 
supporting the interpretation from iBurgasser et al.l (|201ll ) that it has thicker than average dust 
clouds @ 



7. The L/T Transition 



The transformation of L dwarfs into T dwarfs as brown dwarfs cool has been an long-standing 
topic of interest. The dramatic differences between L and T dwarf spectra are generally understood 
to be due to a combination of effects as T e ff decreases in ultracool objects: the formation and 
subsequent removal of condensate clouds from the photosphere and the change from CO to CH4 
being the dominant carbon-bearing molecule. One-dimensional models have reproduced the general 
properties of t he spectra, colors, and magnitudes of late-L to mid- T dwarfs based on prescriptions 
for the clouds (IMarley et al.ll2002j ; lTsujill2002j : Burrows et al.ll2006l ). and parameteri zed models can 



be successfully fitted to broad- wavelength observations of individual objects (e.g., ICushing et al 



2008 



Stephens et al.ll2009l : iKing et al.ll2010l ). However, given the difficulty of modeling clouds (e.g., 



1- 1 , --~ - - ■ o — ,, v _ — , _ j _ _ v _ - - 7 

Helling et al.ll2008l ). a robust physical theory is still lacking. Consequently n o model accurately 



repro duc es the complete colo r-magnitude sequence of L and T dwarfs (though see lSaumon &: Mar lev 
20081 and lAllard et alJboioh . 



One observational challenge to theory is the fact that the change between the near-IR SEDs 
of the late-L dwarfs and early-T dwarfs (with very red colors) and those of the mid-T dwarfs 
(wit h very blue colors) occurs over a small range in effective tempera ture (T e g ~ 1100-1400 K, 



e.g., iKirkpatrick et al.1 l2000l : iGolimowski et al.ll2004al : IVrba et al.ll2004l ). An additional challenge 
is the non-monotonic behavior of the 1.0-1.3 /im fluxes through the L/T transition region, where 
the T3- T5 dwarfs can appear brighter than earlier objects, a ph enomenon known as the "J-band 
bump" (jPahn et al.l I2OO2I ; iTinnev et all I2OO3I : IVrba et al.ll2004l ). Both of these effects point to 
relatively rapid removal of clouds from the photospheres of the late-L and early-T d warfs, includ 



ing non-equilibrium (dyna mic) processes such rapid particle growth/sedimentation (jKnapp et al 



2004: 



Stephens et al 



( Ackerman fc Mar ley 



2009h and cloud disruption l eading to spatially inhomogeneous photospheres 



2001 



Burgasser et al 



2002 



Marley et al.ll2010l ). The driving role played by 



12 Note that these comparisons assume negligible near-IR variability, which is actually un known for these specific 
objects but which is generally found to be <0.05 mag for objects of similar spectral type ( Koen et al. 2004 . 20051 : 



Clarke et allboosl ; Urtigau et aI1l2009l ) . Thus, variability is expected to have a negligible impact in our analysis since 



it is comparable to or much smaller than the uncertainties in the colors and absolute magnitudes. In addition, Radigan 
et al. (2012, submitted) find that the colors of variable ultracool dwarfs stay relatively constant while it is their overall 
flux that increases and decreases, so variability should have an even smaller impact on our noncontemporaneous color 
comparisons. 
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cloud evolution is highlighted by the wavelength-dependence of the brighteni ng. Condensate opac- 
ity is expected to domina te over gas opacity in the 1.0—1.3 (jlvd. region (e.g., lAckerman <fe Marlev 
200ll ; iBurrows et al.l 120061 ) , and thus the removal of condensates should be most pronounced at 
these wavelengths. 

Binarity both enlightens and complicates our understanding. Two binaries in the L/T re- 
gion clearly show a reversal in their J-band flux ratios between their two component s, indicat 



ing that the J-band bum p is truly a physical effect that occurs as brown dwarfs cool (|Liu et al 



20061 ; lLooper et al.ll2008r) and not so lely due to a spread in the age/surface gravity of the field 



population (ITsuii & . Nakaiimal 12 003) 



Cruz et al.l (|2004l )l 13 l lBurgasser et al 



. Add itiona l flux-reversal b i naries have been proposed by 
(|2006a ). and iBurgasser et al.l (|2010l ) based on decomposition 
of their integrated-light spectra. Since the near-IR absolute magnitudes are roughly constant from 
~L6-T5 while the spectra are greatly changing, unresolved binaries can substantially enhance the 
dispersion in the absolute magnitudes a nd colors, the amplitude of the J-band bump, and the b i- 



nary frequencies at these spectral types (jLiu et al 



2006 



Burgasser et al 



2006c 



Burgasser! l2007al ) . 



Further complications arise from strong photometric variability is which present in at least some 



objects ( 


Enoch et al. 


2003: 


Clarke et al. '. 


2008: 


Artigau et al. 


2009 


) and the age/gravity-dependence 


of the L/T transition (e.g., 


Metchev & Hillenbrand 


2006 


Luhman et al. 2007: Duduv et al. 2009c: 


Stephens et al. 2009: 


Bowler et al. 


2010b 


; Barman et al. 


2011). 



Resolved photometry for binaries of known distance offers perhaps the clearest view of the L/T 
transition for field objects, since the two components of each system represent a single isochrone 
of common (albeit unknown) metallicity. In addition, most pairs of binary components have very 
similar surface gravity, given the nearly constant radii of all old (>0.5 Gyr) substellar objects 
and the prevalence for brown dwarf binaries to have mass ratios near unity. Finally, higher order 
multiplici ty is very rare am ong ultracool binaries, with DENIS-P J0205— 1159 being the only clear 
example (jBouv et al.ll2005l ) out of hundreds of objects that have been imaged with AO and HST. 
Thus we can consider each binary component to be a truly single object, with much less concern 
about complications from unresolved binarity, as compared to studying the entire field sample. 

To date, study of the L/T transition with binary components has been hampered by the small 
sample available. Previously, only six L/T binaries with at least one component in the L6-T5 range 
had both a measured parallax and resolved multi-band near-IR photometry. F our of these had 



HST/NICMOS photometry co vering the J and H ba nds: SDSS J0423-0414AB ([Burgasser et al 



2005bh: SPSS J1021-0 304AB ([Burgasser et all2006d ): and 2MASS J0850+1057AB and 2MASS J1728+3948 



Burgass er et al.ll201lh. Two had full JHK coverage from ground-based p hotometry : e In d Bab 
McCaughrean et al.l I200I king et all boioh and 2MASS J1534-2952AB dLiu et al.1 l2o"o8h . By 



13 The decomposition of 2MASS J0518-2828AB bv lCruz et all (1200^] used the spectrum of SDSS J1021-0304AB 
as a template, which was later found to be a binary (|Burgasser et al.ll2006d ). The latest decomposition presented 
here (Figure 1161 ) sugg ests no flux reversal between the components, which is also consistent with the results from 



Burgasser et al.l (|201 
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chance, three of these six also had significant problems with their published parallax values (i.e., 
errors underestimated by 2-3 x or contaminated by an unresolved background star). Our new par- 
allaxes and resolved photometry greatly expands this sample, resulting in a total of 19 binaries 
with at least one component in the L/T transition (L6-T5). We present Keck photometry for 12 
of these binaries and high-precision parallaxes for 15 of them (9 new, 6 significantly improved). 
Thus, we have increased the sample of L/T binaries by at least a factor of 3, or more than a factor 
of 6 if problems with literature parallaxes are considered. Note that we have also added two new 
parallaxes for single objects in the transition, SDSS J0000+2554 (T4.5) and 2MASS J1503+2525 
(T5). 



7.1. Magnitudes and Colors in the L/T Transition 

The significant increase in the number of objects with parallaxes and multi-band infrared 
photometry provided by our work motivates a new look at the absolute magnitudes and colors 
of objects spanning the L/T transition. We examine two primary diagnostics: (1) the absolute 
magnitude as a function of spectral type and (2) the color-magnitude diagram. Our work here 
almost doubles the number of objects that can be considered and increases the number of resolved 
binaries by nearly a factor of three. Thus a much richer view of the transition's spectrophotometric 
behavior is revealed. This is particularly noteworthy for the peak of the J-band flux inversion, 
which was previously mapped by only three T3-T4.5 objects with parallaxes (two of which had 
0.3 mag uncertainties in their distance moduli). Our compilation (Tables [T2l and [T3|) adds 5 more 
objects with substantially higher precision parallaxes in this spectral type range. 



7.1.1. Absolute magnitude dependence on spectral type 

We first examine the behavior of absolute magnitude as a function of spectral type in Figures l28l 
and[29](all objects) and Figure 1351 (binary components only). The plots are consistent, both showing 
the increase in J-band flux for the early/mid-T dwarfs relative to the late-L dwarfs and the later 
T dwarfs. The brightening effect is also seen in Y band, becom ing more of a platea u at H band, 



and then showing largely monotonic behavior at K band (see also lLeggett et al.ll2010l ). We quantify 
the amplitude of this brightening by using the weighted mean of absolute magnitude as a function 
of spectral type from Table [T5l which shows a local flux minimum at ~L8 and a local peak at 
~T4.5. The difference between these extrema is 0.7 mag in the Y band and 0.5 mag in the J band 
(MKO). Fitting a line to the tabulated fluxes over this spectral type range gives similar results, 
with a brightening of 0.8 mag in Y and 0.3 mag in J. In comparison, the flux decreases over this 
same range of spectral types by 0.5 mag in H and 1.4 mag in K. 

If instead we gauge the brightening effect relative to the brightest object in the L/T transition, 
2MASS J0559-1404 (T4.5, Mj = 13.49 ± 0.06 mag), these values would be w0.7 mag larger. 
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This object is discussed in Section 16.21 where we find that its near- and mid-IR magnitudes are 
unlikely to be consistent with a pronounced brightening due to unusual cloud properties. Rather, 
the simplest explanation is that this object is an unresolved, nearly equal-flux binary, and thus its 
photometry should not be used to assess the J-band bump. The next brightest object in the L/T 
transition is SDSS J0000+2554 (T4.5, Mj = 13.98 ± 0.08 mag). 

Note that previous studi es have referred to the "amplitude" of the J-band brig htening, with 
this term being used loosely (jDahn et al.l 120021 ; iTinnev et al J 120031 : IVrba et al.ll2004l ). This lack of 
specificity was appropriate, given the small sample of transition objects — the description of the 
phenomenon was largely based on the outstanding object 2MASS J0559— 1404, which was ~1 mag 
brighter compared to the late-L and mid/late-T dwarfs in those earlier studies. With larger parallax 
samples now available, some care is warranted when using this description. In particular, the cited 
amplitude of the brightening sometimes comes from comparing the brightest mid-T dwarfs with 



low-order polynomia l fits to the absolute magnitudes for L and T dwarfs (jLooper et al.l 120081 ; 



Burgasser et al.ll2010l ). Since polynomial fits are a convenient, but nonphysical, model for the large 
changes in magnitude as a function of spectral type, they inevitably do not provide a good match 
to all the data and serve to artificially enhance the outlier nature of the ~T3-T4 objects. Thus, 
benchmarking the J-band behavior against polynomial fits should now be superseded by a direct 
comparison of measured absolute magnitudes as a function of spectral type (Tables [15] and [TBI 
Figure [32]). 



7.1.2. Near- infrared color-magnitude diagrams 

Perhaps the most natural representation of the L/T transition can be found in near-IR CMDs 
(Figures [36] and [371) . Here, the view of the transition is much clearer, as the large change in 
near-IR colors over a small range in spectral type is displayed with a long horizontal extent in the 
CMD. Objects in the J-band bump appear as the brightest objects in the blue vertical locus of the 
mid/late-T dwarfs, with 2MASS J0559— 1404 being the most protruding object. 

Figures 1361 and [37l shows the CMDs assembled from resolved binary components, focusing on 
the L/T transition region. The distribution of the components is in accord with the CMD of the 
entire sample of objects, suggesting that unresolved binarity is not a significant issue for the latter. 
With this much larger sample of objects compared to previous work, one new feature appears: 
there is a "gap" in the color distribution in the transition, with many fewer objects seen with 
(J — H)mko ~ 0.1-0.3 mag and (J — K)mko ~ 0.0-0.4 mag as compared to redder (early-T and 
late-L) or bluer (mid-T) objects. There is no corresponding gap in H — K, and thus the above 
ranges in color appear to due almost entirely to changes in the J-band flux at fixed H — K color. 
(However, note that there appears to be a separate, much less prominent gap in H — K color just 
blueward of the red L dwarf sequence.) Since the density of objects in the CMD is related to the 
lifetimes of the various evolutionary phases, the natural interpretation is that the gap reflects the 
shortest lived-phase of the L/T transition, shorter than the hotter or cooler stages. We also note 
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that this gap appears when simply plotting the weighted averages of magnitudes binned by spectral 
type (Figure [33]) . 



To highlight the gap, Figure [38] shows the histogram of near-IR colors for the range of ab- 
solute magnitudes representative of the L/T transition. In addition to the L/T gap, these plots 
also suggest a pile u p of objects redward of the gap. This finding is highly evocative of work by 
Saumon fc Marlevl (j2008j). They combine evolutionary models with dusty model atmospheres to 
simulate the distribution of objects in the near-IR CMD. To model the L/T transition, they build 
a "hybrid" prescription that combines the hotter dusty atmospheres with the cooler dustless ones, 
by linearly interpolating the surface boundary conditions in the model atmospheres from 1400 K 
to 1200 K. Such an approach produces a pileup of objects in this transition temperature range (see 
their Figure 13), as the hotter dusty objects must release more energy to transform into a cooler 
dust-free object than compared to objects which do not change cloud properties. Their simulated 
CMD shows a pileup of L/T objects at (J — if )mko ~ 1-0 mag, which they discuss extensively, and 
a relative paucity of objects at (J — K)mko ~ 0.2-0.6 mag, which they do not discuss. While the 
model-predicted colors of these features may not exactly match our data, the qualitative agreement 
is compelling. Our binary component CMDs suggest a prolonged stage of brown dwarf color evolu- 
tion during which condensate clouds slowly dissipate before rapidly transitioning to bluer near-IR 
colors in the last stages of condensate removal. Although the CMDs most direc tly probe the color 
evolut ion of brown dwarfs (i.e., cloud dispersal), in the theoretical perspective of lSaumon fc Marlev 
(|2008l ) this pileup and gap are inextricably tied to luminosity evolution as well. 



Since our collection of binary components is not a rigorously defined sample (e.g., volume- 
limited or magnitude- limited), selection effects are a natural concern but seem unlikely to fun- 
damentally alter the outcome. The target lists for previous high angular resolution searches for 
ultracool binaries were derived primarily fr o m three magnitu de-limited searches: the SDSS ultra- 
cool dwarf search fe.g.. iKnapp et all 120041 ; IChiu et al.l 120061 ) . the 2MASS L dwarf search (e.g ., 



Cruz et al. 



2007 



Reid et al 



2008b! ) . and the 2MASS T dwarf search (e.g., iBureasser et al J 12004 ). 



The 2MASS searches were based on near-IR color criteria that were inevitably incomplete from the 
latest L dwarfs to the mid-T dwarfs (~L7-T5), while the SDSS search was based on far-red optical 
colors and thus sensitive to the full range of L and T dwarfs. (In fact, most of the objects redward 
of the J-band gap are from SDSS.) Moreover, it would be highly contrived to imagine a selection 
bias whereby integrated-light measurements of binaries containing a (J — H)mko ~ 0.2 component 
are avoided, while binaries with somewhat redder or bluer components are selected, especially as 
absolute magnitudes are relatively constant as a function of color across the transition. Thus, we 
conclude the "L/T gap" is real, though more rigorous samples are needed to quantify the relative 
numbers of bluer and redder objects straddling the gap. The parallax-based census possible with 
upcoming all-sky surveys like Pan-STARRS and LSST offer the most robust means to achieve this 
goal. 
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7.2. Individual L/T Binaries of Interest 

A few objects warrant discussion based on comparison of our results with previous work: 



• SDSS J0423-0414AB (TO integrated-light near-IR type): IBurgasser et all (|2010h decompose 
the integrated-light spectra based on the burgasser et all (j2005bh JJST/NICMOS F110W 
and F170M resolved photometry and find AK = 1.13 ± 0.07 mag, in excellent agreement 
with our observed AK = 1.18 db 0.08 mag from Keck LGS AO. 



SDSS J1021-0304AB (T3 integrated-light near-IR type): IBurgasser et alJ (|2006d ) resolved 
this system into a binary with HST/NICMOS and based on spectral decomposition sug- 
gested it shows a J-band flux inversion. This is seen for the first time with our Keck LGS 
AO data, making this the fourth system to show a flux inversion after 2MASS J1728+3948 
(see bel ow), SDSS J1534+1615 , and 2MASS J1404-3159. More recent spectral decomposi- 
tion by iBurgasser et al.l (|2010l ) derive J and .ff-band flux ratios of 0.16±0.41 mag (i.e., no 
brightening) and 1.46±0.29 mag, respectively. Within the large fitting uncertainties, this is 
consistent with our LGS AO measurements of — 0.10±0.03 mag (i.e., a J-band flux reversal) 
and 1.00±0.03 mag. 



2MASS J1404-3159AB (T3 integrated-light near-IR type): lLooper et alJ (|2008h published 
this object as a binary using the same Keck data as presented here. Our flux ratio measure- 
ments are consistent with theirs within the quoted errors. Our uncertainties are a factor of 
2-4 x smaller, whi c h like ly stems from the different analysis methods. The key differences are 
that lLooper et alJ (|2008l ) manually adjust their image subtractions, use aperture photometry, 
and choose PSF reference stars that do not necessarily match the science data. 



2MASS J1728+3948AB (L7 integrated-light optical type): iGizis et all (|2003h identified this 
system as a binary from HST/WFPC2 optical far-red imaging. This was the first known 
ultracool binary to show an inversion in its flux ratios with wavelength, where the earlier- 
type component (identified as being the optically bluer object) was brighter in F814W but 
fainter in JT042M. Interestingly, our Keck LGS AO J-band imaging shows no inversion in 
the JHK flux ratios, indicating the wavelength-dependent behavior of the brightening can 
be rather complex. (This assumes variability effects between the non-simultaneous HST and 
Keck data are negligible.) To date, this binary is the only one with direct evidence for the 
brightening phenomenon extending as blue as 1 /im, though s pectral decomposition suggests 
this occurs in other binaries (e.g., Figures [1614181 and also see IBurgasser et al.ll2010l ). 



SDSS J2052— 1609AB (Tl: int egrated-light ne a r-IR t ype): This object was identified as a 
weak candidate for binar itv by IBurgasser et al.1 (]2010l ) based on spectral decomposition and 
subsequently resolved bv lStumpf et all (|201ll ) with VLT NACO in 2009. We present here an 
independent identification of this binary, obtained almost 4 years earlier in 2005. The flux 
ratios in J and K bands are consistent between VLT and Keck, but the /J-band flux ratio 
appears to have changed from 0.33±0.07 mag in 2005 to 0.57±0.01 mag in 2009. 
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8. Conclusions 

We present here the first results from our ongoing high-precision infrared astrometry program 
at CFHT targeting ultracool dwarfs (M6 to >T9). We have found that CFHT/WIRCam offers an 
excellent platform for measuring parallaxes to ultracool objects, given its relatively large aperture 
and the excellent seeing on Mauna Kea. Queue scheduling at CFHT is also a major advantage, as 
it enables good parallax phase coverage for targets widely distributed on the sky with almost no 
impact from poor weather. Queue mode also allows data to be obtained only during the times of 
best seeing while also following rigorous airmass constraints to eliminate the effects of differential 
chromatic refraction. The work we present here is the first to use CFHT/WIRCam for precision 
astrometry. 

Using CFHT/WIRCam data collected since 2007, we have measured parallaxes for 34 binaries 
and 15 single objects (i.e., 83 objects in 49 systems) to a median precision of 1.1 mas (2.3%), and 
the best uncertainties are 0.7 mas (0.8%). For 48 objects in 29 systems we provide the first parallax 
measurements. For the 35 objects in 20 systems with published parallaxes we improve the precision 
in the vast majority of cases (29 objects in 17 systems). In these cases the median improvement 
in the published parallax error is a factor of 1.7, and as good as a factor of 5. Comparison of 
targets in common between our program and published samples provides an independent check on 
our methods, and we generally find good agreement in parallax values. However, there are more 
>2cr outliers than is statistically expected, and Monte Carlo simulations for these objects reveal 
that this is likely because some published errors are underestimated by a factor of ~2-3. 

To enable detailed analysis of the complete sample of ultracool binaries with parallaxes, we 
also present here a large set of resolved near-IR photometry obtained with Keck AO imaging and 
aperture masking and archival HST and VLT data. Combining this photometry with near-IR 
spectroscopy from IRTF/SpeX, we determine component spectral types using a spectral decompo- 
sition technique. Unlike some previous studies, our method does not assume any relation between 
spectral type and absolute magnitude so that our resulting types may be used to assess this rela- 
tionship. Our full sample comprises 17 M6-L1 dwarfs, 27 L1.5-L8 dwarfs, 22 L8.5-T5 dwarfs, and 
17 >T5.5 dwarfs. This doubles the number of L/T transition dwarfs with parallaxes and provides 
many high-precision distance measurements for ultracool binaries that will be crucial for future 
dynamical mass determinations. 

These first results from our ongoing CFHT program provide high-precision parallaxes for a 
large sample of ultracool dwarfs, enabling some basic quantitative tests of brown dwarf evolution. 
We combine our sample of new or improved parallaxes for 74 objects with previously published 
parallaxes for a total sample of 314 objects that allows us to form an unprecedented view of the 
absolute magnitudes of ultracool dwarfs and provide an update of key empirical relations: 

1. We determine empirical relations between absolute magnitude and spectral type for a wide 
variety of near- and mid-IR photometric systems (MKO, 2MASS, Spitzer/IRAC, and WISE). 
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We compute simple polynomial fits to these relations but suggest that using the actual tab- 
ulated values of mean and rms absolute magnitude is preferred for quantitative analysis. 

2. We are able to quantify the intrinsic scatter in absolute magnitude at a given spectral type 
with our high precision parallaxes. As expected, this reveals relatively small intrinsic vari- 
ations in the near-IR among late-M dwarfs (0.1-0.3 mag) that increases for L dwarfs (0.3- 
0.5 mag) as dust properties become an important "second parameter" after T e g. We also 
identify a large, previously unappreciated amount of intrinsic scatter among mid- to late- 
T dwarfs in the near-IR (0.3-0.8 mag), presumably due to metallicity and surface gravity 
variations in the field population. 

3. We identify astrometric perturbations due to orbital motion in three targets: SDSS J0805+4812AB, 
previously suggested to be a binary based on its unusual spectrum; and the known binaries 
2MASS J0518-2828AB (L6.5+T5) and 2MASS J1404-3159AB (L9+T5). 

4. We find evidence for unresolved, nearly equal- flux binaries based on their over luminosity in 
near- and mid-IR CMDs and spectral type-absolute magnitude relations: 2MASS J0559— 1404 
(T4.5), which was previously known to be overluminous; SDSS J1504+1047 (T7), for which 
we measure a parallax for the first time; and SDSS J1021— 0304A (TO ± 1), which our 3.5x 
improved parallax precision reveals lies ~0.5 mag above the L/T transition in near-IR CMDs 
and which is unusually bright for its spectral type. If SDSS J1021— 0304A is indeed binary, 
it would be a member of a hierarchical triple with SDSS J1021— 0304B (T5). This idea can 
be tested with a dynamical mass for the system in the near future. 

5. Our parallax measurement for the wide pair SDSS J1416+1348 (L6) and ULAS J1416+1348 
(T7.5p) shows that the components occupy unusual locations on near- and mid-IR CMDs. 
We conclude the system has lower metallicity than typical field dwarfs, with the possibility 
remaining that unusual cloud properties and high surface gravity could also be affecting the 
components' observed features. 

6. We investigate the kinematics of all ultracool dwarfs with parallaxes, searching for wide 
common proper motion companions and deriving criteria for identifying likely thick disk or 
halo members based on large tangential velocities. We identify two new candidate wide 
companions, and find that one previously identified pair is likely to be a chance alignment 
based on our improved proper motion (2MASS J0850+1057AB and NLTT 20346AB). We do 
not identify any new thick disk or halo members. 

7. We find no evidence for a spectral type "flip" in the components of 2MASS J0850+1057AB, 



as recently suggested by iBurgasser et al.l (|201ll ). We find types of L6.5 ± 1 and L8.5 ± 1 



in contrast to L7+L6 from their analysis, thereby making 2MASS J0850+1057A normal 
for its spectral type and thus requiring no special explanation such as youth or unresolved 
multiplicity. 
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8. We have increased the sample of resolved L/T systems having multi-band near-IR photometry 
and a measured parallax by more than a factor of 3. We use these resolved components to 
provide the clearest view to date of the L/T transition. We find that the amplitude of the 
J-band brightening ("bump") is ^0.5 mag, as defined by the mean absolute magnitude as 
a function of spectral type. As brown dwarfs cool they appear to reach a local minimum in 
J-band brightness at ~L8. In the framework of current models, this would correspond to the 
maximal suppression of J-band flux due to high condensate opacity. As objects evolve from 
red to blue near-IR colors, the J-band flux increases, presumably due to cloud dissipation, 
reaching a local maximum in J-band flux at ~T4.5. A similar pattern is seen in Y band, 
but perhaps with a larger amplitude of ~0.7 mag. Brightening is not seen in the H, K, and 
L' bands, which instead are consistent with a monotonic decline as a function of spectral 
type. This behavior is consistent w ith flux ratios measured in near-IR bandpasses for binaries 



that span the L/T transition (e.g., iLiu et al.l 120061 : lLooper et al. 



Stumpf et al 



2011 



2008 



Burgasser et al. 



2010 



)■ 



9. We find an apparent "gap" in the evolution of brown dwarfs as they traverse the L/T transition 
in near-IR CMDs at roughly constant absolute magnitude. There is a conspicuous paucity 
of objects over specific color ranges, (J — H)mko ~ 0.1-0.3 mag and (J — K)mko ~ 0.0- 
0.4 mag, with no gap in (H — K)mko- Immediately redward of this gap is an apparent 
pileup of objects in (J — K)mko color. This is h ighly evocative of the pileup and gap seen in 
the "hybrid" tracks of ISaumon fc Mar ley! (J2008J), which self-consistently model brown dwarf 
evolution using a prescription for cloud dissipation at the L/T transition. Regardless of the 
exact cloud prescription, they suggest that there should always be a pileup of some kind 
because hotter dusty objects must release much more energy to become cooler dust-free 
objects compared to objects that do not change dust properties. (They do not discuss the 
subsequent gap, though it is apparent in their model CMDs.) The features we observe in 
the near-IR CMDs thus indicate a slowing of color evolution at the last stages of condensate 
cloud dissipation (possibly related to a slowing of luminosity evolution) before brown dwarfs 
rapidly transform to their final, dust-free, blue near-IR colors (>T4.5). 



The capability of measuring ~1 mas parallaxes for faint infrared sources is novel. We have 
achieved the highest precision to date for such faint objects (J = 13.5-16.5 mag, and as faint as 
19.7 mag at somewhat reduced precision). Although our precision goal has initially been driven by 
the need for high-quality dynamical masses, this new capability opens the door to other previously 
inaccessible samples. For example, rare classes of ultracool dwarfs are on average more distant 
and thus need high precision for useful parallaxes. In addition, the faintest ultracool dwarfs known 
(J > 18 mag) are beyond the reach of previous parallax programs but can be efficiently monitored 
with CFHT. Such new samples will be the subject of our future publications. 
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Fig. 1. — Astrometric offsets in J band due to the differential chromatic refraction (DCR) between 
our targets and background stars computed for Mauna Kea. These offsets result from our targets' 
J-band spectra being dissimilar from those of background stars, and thus the offsets increase at 
later spectral types because the differences are more pronounced. Each colored swath shows the 
range of offsets predicted for the variety of subtypes within each spectral classification (e.g., T0-T8 
for the T dwarfs). The offsets increase with airmass, so our observations were constrained to be as 
close to transit as possible, and the effects are expected to be worse for targets farther from zenith 
(5 = 19?8 at Mauna Kea). By always obtaining data within 1 hr of transit (and typically within 
30 min), we have ensured that the effects of DCR on our astrometry are negligible (< 1 mas). 
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Fig. 2. — Residuals in the fit of measured WIRCam star positions to the SDSS-DR7 catalog, using 
linear and higher order distortion terms, as a function of x and y position. The data set shown here 
is for «200 stars in the 2MASS J0850+1057 field observed over 21 dithers with offsets of 1'. Both 
second- and third-order terms are needed in the distortion solution, and the resulting residual rms 
is ~40 mas, dominated by SDSS positional errors. There is no obvious remaining structure in the 
residuals, indicating that a third-order solution is sufficient for WIRCam. 
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Fig. 3. — Left: Map of the optical distortion present in the northeast array of the WIRCam mosaic 
(the only array we use). Positional offsets due to distortion are multiplied by 3 to make them 
more easily visible. The largest distortion offset has an amplitude of 27 pixels (i.e., from corner 
to corner), but the actual shifts induced in our dithered data sets are at most 1-2 pixels because 
our largest dithers are «200 pixels. Right: Contour plot showing how the distortion amplitude 
increases radially from the optical axis (red cross), which is roughly the midpoint of the four-array 
WIRCam mosaic. Contours are labeled with the amplitude of the offset in pixels. 




Fig. 4. — Left: Distribution of the FWHM of our observations. The median FWHM for our target 
within each dithered data set at each epoch is plotted, so the total number of frames we obtained 
is actually 20-30 x the number of measurements shown here. Middle: Distribution of the rms of 
measured positions among each dithered data set. Right: Distribution of the standard error (i.e., 
rms/V-Wframe) of our position measurements at each observation epoch. 
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Fig. 5. — Left: Error in the derived pixel scale of WIRCam due only to random errors in the 
catalog positions as determined from our Monte Carlo simulations. If the distortion of WIRCam 
were known perfectly, this would set the limit on how well the pixel scale is known, i.e., a fractional 
uncertainty of 2 x 10~ 5 for our calibration field containing ~200 SDSS stars. (Dashed lines show 
first order polynomial fits to the simulation results.) Right: Same as the left except that the third 
order distortion terms have been treated as free parameters. Because of the strong degeneracy 
between linear and higher order terms in the fit, the precision in the pixel scale more than an order 
of magnitude worse than in the case of no (or known) distortion. This fundamentally limits our 
absolute calibration of WIRCam to a precision of 3 x 10~ 4 . 



x 
'q. 



CD 

o 

CO 



CO 

o 



1.001 



1.000 



0.999 



1 ■ I 1 1 1 1 1 1 ■ I 

- | expected error 




i i i i | i 




w 


%**♦?.♦• * 

*♦ 


. . i ... i ... i 




i ... i . 



2008 2009 2010 2011 2012 
Observation date 




2008 2009 2010 2011 2012 
Observation date 



Fig. 6. — Top: Relative pixel scale of the x-axis of WIRCam over the duration of our observing 
program, with diamonds of different colors indicating different targets (not uniquely since there are 
49 targets and only 11 colors). The scatter is consistent with the expected error in linear terms due 
to the uncertainty in the distortion solution (3 x 10~ 4 , illustrated by black diamond and error bar). 
Bottom: Orientation of WIRCam over the course of our observing program (0° corresponds to the 
y-axis aligned with north). Changes in the orientation are clearly evident and are correlated with 
the observing run. (Runs can be seen as groupings of points very close together in time.) This is 
expected as WIRCam is taken off the telescope between runs. 
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Fig. 7. — For each object, the top and middle panels show relative astrometry in S and a, respectively, as a function of Julian 
year after subtracting the best-fit proper motion. (This is for display purposes only; in our analysis we fit for both the proper 
motion and parallax simultaneously.) The bottom panels show the residuals after subtracting both the parallax and proper 
motion. 
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Fig. 8. — Same as Figure[7l 
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Fig. 9. — Same as Figure[7l 
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Fig. 10. — Same as Figure [71 




2007 2008 



2009 2010 
Epoch 



2011 



60 



< -60 



1 60 

i o 

o 

-60 



< 



10 

-10 



DE2252-17 



rms = j.2 mas 



2008 2009 
Epoch 



2010 



s 

< 





2M2140+16 




iAA 




(mas 


' i i i ■ i i i i i 




to 
< 






(mas) 


AA 


AA/ 


CO 

o 

8 
<3 


.1 i i ■ i i i i i 


i ■ 1 1 ■ i ■ i 
-#>-g-~ 


0-C 


f rms = 2.7 mas 

_i i i i i i i i t 







2007 2008 



2009 
Epoch 



2010 2011 




2008 



2009 2010 
Epoch 



2011 



» 90 
£ 

CO 

< -90 



90 

-90 

10 

-10 



2M2224-01 



I i i ■ I i i i I 



AAAA/i 



1 1 1 ■ 1 1 1 1 1 



- - - 

rms = 3.2 mas 



2007 2008 2009 2010 2011 
Epoch 



Fig. 11. — Same as Figure El 
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Fig. 12. — Contour plots of the Keck AO images for which we present resolved photometry in 
Table [3 Contours are in logarithmic intervals from unity to 10% of the peak flux in each band. 
North is always up, but the angular scale used for each binary varies, so scale bars are given. 
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Fig. 13. — Same as Figure [T2l 
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Fig. 14. — Same as Figure [T2l 
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Fig. 15. — Comparison of our CFHT parallaxes to published values. This comparison sample 
consists mostly of binaries for which we wish to independently check and/or impr ove the published 
parallax, as well as some single control objects. Note that USNO IR parallaxes (jVrba et al.ll2004j ) 
are considered preliminary, which explains one of the 4 discrepant cases (labeled objects). At least 
2 of the other 3 cases can be explained by underestimated errors in the published parallaxes, as 
shown by Monte Carlo simulations in Section 15. 1L For the remaining 23 of 27 comparison cases, 
our parallaxes agree to within 1.8a of the published results with a reasonable y 2 of 19.9 (23 dof). 
In 19 of these 23 cases our parallax errors are less than or equal to published errors. 
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Fig. 16. — Integrated-light spectra (black) and best matching component templates (colored lines) 
for binaries analyzed by our spectral decomposition method (see Section T5.21 Table [8|). The bottom 
subpanels show the resolved photometry used to constrain the decomposition (filled black circles 
with errors) and the resulting flux ratios computed from the best matching template pair (open 
brown squares). In some cases there exists both HST/NICMOS medium-band and Keck pho- 
tometry (e.g., 2MASS J0850+1057AB), and in one case there is no resolved photometry available 
(SDSS J0805+4812AB). For some binaries (e.g., 2MASS J0700+3157AB) we degrade our SpeX 
SXD spectra (R = 1200-2000) to the resolution of the prism template spectra (R = 120) and 
exclude K band from the analysis. 



-71 - 



2MASS J1 01 7+1 308AB 

SDSS J1 04842.84+01 1 1 58.5 (L1 .0) 
2MASS J1 1000965+4957470 (L3.5 




SbSS Jl'021-b304AB 

SDSS J01 51 41 .69+1 24429.6 (T0.O) 
2MASSI J23391 01 +135230 (TS.O 




- - 1.0- 



- E 0.5 i 



0.0 
0.4 



0.2 - 



"5T- 



I 417BC 

2MASSW J1 448256+1 031 59 (L7.0) 
2MASSW J071 71 63+570543 (L5.0) 




2MASS J 1 1 46+2230AB 




2MASS J1'209-'1004AB 



DENlS : P J1'228-1547AB 

2MASSI J0652307+471034 (L6!5) 





= 1.0 



0.5 



0.0 
0.8 
0.6 
0.4 



2MASS J1225-2739AB 





' Kelu-IAB - 




2MASSI J2104149-103736 (L2.0) _ 




2MASS J1 1000965+4957470 (L3.5) ' 

I I I I I I I I I I ■ 


I -f- 










J1 534+1 61 5AB 

SDSS J120747. 17+024424.8 (TO.O) 
2MASS J12314753+0847331 (T6.0) 




1.5 2.0 
Wavelength (|im) 



2MASS J1'534-2952AB 




1.5 2.0 
Wavelength (|im) 



2MASS J 1553+1 532AB 




1.5 2.0 
Wavelength (|im) 



Fig. 17. — Same as Figure [T6l 
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Fig. 19. — Color-magnitude diagrams in the MKO system showing all ultracool dwarfs from Ta- 
ble [10] with errors <0.5 mag. Nearly half (40%) of the data points here use our new CFHT par- 
allaxes. Symbol colors indicate spectral types: M6-L2 (brown), L2.5-L9 (red), L9.5-T4 (purple), 
>T4.5 (blue), and unknown (gray). Solid symbols indicate photometry that is measured either 
directly or converted, e.g., from 2MASS to MKO, using the object's own spectrum. Open symbols 
indicate binary components where the flux ratio in one or more, but not all, bands was estimated 
from spectral decomposition. For one binary (SDSS J0805+4812), no symbol (i.e., error bar only) 
indicates that all flux ratios were estimated from spectral decomposition. 
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Fig. 20. — Same as Figure [19] but with Y — J and K — L' colors. 




Fig. 21. — Same as Figure [19] but with photometry in the 2MASS system. 
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Fig. 22. — Same as Figure [20] but with JHK photometry in the 2MASS system. 
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Fig. 23. — Same as Figures [191 and 1201 but for Y-band absolute magnitudes (MKO). 
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Fig. 24. — Same as Figures [19] and [20] but for L'-band absolute magnitudes (MKO). 
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Fig. 25. — Color-magnitude diagrams of Spitzer/IRAC photometry showing all ultracool dwarfs from Table [IT] with errors 
<0.5 mag. Symbols are the same as Figure [T9l 




Fig. 26. — Same as Figure [25] but for the Spitzer /IRAC [5.8]- and [8.0]-band absolute magnitudes. 
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Fig. 27. — Color-magnitude diagrams of WISE photometry showing all ultracool dwarfs from 
Table [TTI with errors <0.5 mag. Symbols are the same as Figure [T9l 




Fig. 28. — Near-IR absolute magnitude as a function of spectral type for all ultracool field dwarfs 
with parallaxes (photometry and spectral types from Table \10\ subdwarfs and known young or 
planetary-mass objects excluded from plot). Thick solid lines are polynomial fits to the data 
(coefficients given in Table I14|) . At the bottom of each panel the rms about the fit is given, broken 
down by spectral type range: M6-L2 (brown), L2.5-L9 (red), L9.5-T4 (purple), and >T4.5 (blue). 
Dashed gray lines show inverted polynomial fits, i.e., spectral type as a function of magnitude, for 
bands that are sufficiently monotonic (K and Kg here). The rms about these fits for the same 
spectral type ranges as listed above are given along the right side of the respective panels. We use 
optical spectral types for M and L dwarfs when available (infrared types otherwise) and infrared 
types for T dwarfs. 
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Fig. 29. — Same as Figure [28] but for Y- and L'-band absolute magnitudes. 
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Fig. 30. — Same as Figures [28] and [29] but for Spitzer /IRAC photometry. 
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Fig. 31.— Same as Figures EH El and M but for WISE photometry. 
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Fig. 32. — Gray and black circles show the weighted averages of absolute magnitudes for normal field dwarfs as a function of 
spectral type with error bars showing the rms among objects of a given type (Tables [T5Tll8p . We also show individual objects 
that were not considered to be normal field dwarfs: known subdwarfs as determined from optical spectroscopy (green triangles); 
suspected low-metallicity brown dwarfs (pink upside-down triangles); and members of young moving groups, including planetary 
mass companions (blue squares; the underluminous young object is 2M 1207b). The objects plotted here are marked in the 
"Note" column in Table [9] and are excluded from our analysis of absolute magnitudes as a function of spectral type, along with 
over-luminous objects suspected to be unresolved binaries (not shown here). 




Fig. 33. — Color-magnitude diagrams on the MKO system, where black circles show weighted averages of normal field dwarf 
magnitudes in spectral type bins from M6 to T9 (see Table [T5l only bins with 2 or more objects are shown). Error bars indicate 
the rms in absolute magnitude and color for each bin. Individual objects that were not considered to be normal field dwarfs are 
also shown: known subdwarfs as determined from optical spectroscopy (green triangles); suspected low-metallicity brown dwarfs 
(pink upside-down triangles); and members of young moving groups, including planetary mass companions (blue squares). 
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Fig. 34. — Membership probability as a function of tangential velocity and its uncertainty for 
the thin disk, thic k disk, and halo. Probabilities are computed from the Besangon Galaxy model 
(jRobin et alJl2003i ) as described in Section[6J)l and contours are drawn at 10%, 50%, and 90%. The 
dashed lines on the top panel are exponential fits to the contours (Equations 5, 6, and 7). (Note 
that contours are not perfectly smooth for the thick disk and halo because of numerical noise in 
the Galaxy model.) 
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Fig. 35. — Same as Figure [281 but showing only components of binaries, with pairs connected by 
thin gray lines. The polynomial fits displayed are derived from the full data set (i.e., the data in 
Figure 128}) ; they are not a fit to the data points plotted here. 
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Fig. 36. — Color-magnitude diagrams in the MKO system showing binary components (large 
colored symbols) zoomed in on the L/T transition. The majority of data points here (72%) use 
our new CFHT parallaxes, and even more rely on our Keck resolved photometry. Thin gray lines 
connect binary pairs, and symbols are the same as Figure [191 for binary components. Open symbols 
indicate data where a flux ratios was estimated from spectral decomposition constrained by flux 
ratios measured in other bands. For one binary (SDSS J0805+4812), no symbol indicates that 
the flux ratio was not measured in any band, so resolved photometry is based solely on spectral 
decomposition. Smaller gray points show the locus of likely single objects (i.e., those unresolved in 
HST/ AO imaging), only those with <0.10 mag errors for clarity. 
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Fig. 37. — Same as Figure [36] but with photometry in the 2MASS system. 




Fig. 38. — Distributions of near-IR colors for objects in the L/T transition, as selected by absolute 
magnitude (Mjj,mko — 13.5-15.0 mag). Histograms were computed in a Monte Carlo fashion 
accounting for errors in colors and absolute magnitudes. The most prominent feature seen in near- 
IR CMDs (Figures [191 and 136]) is a gap in (J — H)mko and (J — K)mko colors just blueward of the 
late-L/early-T dwarf sequence. This feature is clear in these histograms (labeled "L/T gap" here), 
and other features less obvious to the eye in the CMDs also appear. There is a less prominent gap 
in (H — K)mko just blueward of the red L dwarf peak (labeled "late-L gap?") and an enhanced 
number of objects with (J — K)mko = 0.5-0.9 mag (labeled "pileup?"). The L/T gap and the 
pileup are qualitatively simila r to the behavior o f near- IR colors along the L/T transition in the 
hybrid evolutionary models of ISaumon &: Mar ley! (|2008l ). In these models, brown dwarf evolution 
slows as a direct consequence of the removal of condensate cloud opacity across the L/T transition, 
resulting in a pileup of objects in J — K and a gap just blueward of this (though the particular 
colors of these features differ between their models and the data shown here). 



Table 1. CFHT/WIRCam Parallax Observations 



Target 


Spec. Type 


CFHT 


FWHM 


max(AAM) 


N b 


iVcp 


At 


Arcf 


Acal 






Optical/IR 


Filter 


(") 








(yr) 






(mas) 


SDSS J000013.54+255418.6 


■■■ /T4.5 


J 


0.58 ±0.07 


0.014 


291 


12 


2.43 


124 


114 


1.31 ±0.11 


2MASSI J0003422-282241 


M7.5/ ■•■ 




0.59 ±0.14 


0.031 


213 


11 


2.32 


21 


17 


2.07 ±0.59 


LP 349-25AB 


M8/M8 


Kh2 


0.62 ± 0.09 


0.062 


456 


15 


2.96 


33 


30 


1.74 ±0.31 


ULAS J003402.77-005206.7 


■■■ /T8.5 


J 


0.57 ±0.09 


0.018 


66 


9 


2.18 


73 


64 


1.46 ±0.18 


2MASS J00501994-3322402 


■■■ /T7 


J 


0.82 ± 0.14 


0.023 


137 


7 


2.19 


77 


37 


1.56 ±0.25 


CFBDS J005910.90-011401.3 


■■■ /T8.5 


J 


0.63 ±0.15 


0.021 


71 


8 


2.14 


88 


53 


1.37 ±0.17 


2MASSI J0415195-093506 


T8/T8 


J 


0.70 ± 0.08 


0.026 


136 


8 


2.28 


124 


44 


1.38 ±0.19 


SDSSp J042348.57-041403.5AB 


L7.5/T0 


J 


0.72 ±0.15 


0.027 


100 


11 


4.27 


128 


63 


1.41 ±0.17 


2MASS J05185995-2828372AB 


L7/Tlp 


.1 


0.73 ± 0.13 


0.022 


131 


12 


4.20 


182 


59 


1.24 ±0.16 


2MASSI J0559191-140448 


T5/T4.5 


J 


0.77 ±0.07 


0.006 


139 


6 


1.83 


225 


101 


0.85 ±0.09 


2MASS J07003664+3157266AB 


L3.5/ ■■■ 


Ku2 


0.61 ± 0.11 


0.068 


216 


12 


4.12 


94 


86 


1.19 ±0.15 


LHS 1901AB 


M7/M7 


K U 2 


0.67 ±0.11 


0.054 


225 


16 


3.81 


73 


70 


1.50 ±0.20 


2MASSI J0727182+171001 


T8/T7 


J 


0.66 ±0.17 


0.036 


268 


12 


2.46 


331 


106 


0.90 ±0.08 


2MASSI J0746425+200032AB 


L0.5/L1 


Ku2 


0.65 ± 0.09 


0.031 


259 


10 


3.86 


55 


54 


1.42 ±0.21 


SDSS J080531.84+481233.0 


L4/L9.5 


J 


0.70 ±0.16 


0.046 


237 


13 


4.03 


72 


70 


1.43 ±0.17 


2MASSs J0850359+105716AB 


L6/ ■■■ 


.1 


0.61 ±0.13 


0.021 


89 


9 


4.16 


182 


174 


1.16 ±0.11 


2MASSI J0856479+223518AB 


L3:/ ••■ 


,1 


0.68 ±0.15 


0.007 


64 


8 


2.41 


115 


113 


1.44 ±0.13 


2MASSW J0920122+351742AB 


L6.5/T0p 


.1 


0.64 ±0.15 


0.016 


172 


15 


4.35 


77 


68 


1.56 ±0.17 


SDSS J092615.38+584720.9AB 


■■■ /T4.5 


.1 


0.62 ±0.05 


0.010 


198 


11 


4.12 


73 


70 


1.38 ±0.15 


2MASSI J1017075+130839AB 


L2:/L1 


.1 


0.67 ±0.12 


0.013 


303 


13 


4.12 


35 


34 


1.69 ±0.27 


SDSS J102109.69-030420.1AB 


T3.5/T3 


J 


0.75 ± 0.08 


0.012 


193 


9 


3.09 


69 


64 


1.34 ±0.15 


SDSS J111010.01+011613.1 


■■■ /T5.5 


.1 


0.66 ±0.15 


0.006 


102 


10 


3.15 


80 


74 


1.56 ±0.17 


2MASS J11145133-2618235 


■■■ /T7.5 


.1 


0.57 ±0.10 


0.058 


131 


7 


2.02 


61 


21 


0.97 ±0.27 


LHS 2397aAB 


M8/ ••• 


Ku2 


0.63 ±0.11 


0.454 


201 


13 


3.22 


30 


28 


1.76 ±0.32 


2MASSW J1146345+223053AB 


L3/ ■■■ 


J 


0.60 ± 0.08 


0.013 


173 


7 


2.26 


38 


35 


1.84 ±0.30 


2MASS J12095613-1004008AB 


T3.5/T3 


J 


0.55 ±0.11 


0.019 


215 


12 


3.92 


28 


16 


1.31 ±0.32 


DENIS-P J1228.2-1547AB 


L5/L6:: 


J 


0.66 ±0.14 


0.030 


125 


11 


2.26 


102 


44 


1.35 ±0.19 


2MASSW J1239272+551537AB 


L5/ ■■■ 


J 


0.66 ± 0.09 


0.015 


226 


9 


2.26 


38 


33 


1.70 ±0.31 


Kelu-lAB a 


L2/ ■■■ 


.1 


0.75 ±0.11 


0.012 


211 


9 


2.26 


98 


39 


1.12 ±0.20 


ULAS J133553.45+113005.2 


■■■ /T8.5 


J 


0.63 ±0.15 


0.025 


118 


10 


1.95 


175 


162 


1.00 ±0.09 



Table 1 — Continued 



Target 


Spec. Type 


CFHT 


FWHM 


max(AAM) 


TVfr 


N cp 


At 


jVref 




11 abs 11 rel 




Optical/IR 


Filter 


(") 


















2MASS J14044948-3159330AB 


T0/T2.5 


J 


0.63 ±0 


13 


0.030 


214 


11 


2.25 


276 


80 


0.81 ±0.10 


SDSS J141624.08+134826.7 


L6/L6p:: 


#H2 


0.62 ±0 


08 


0.149 


246 


13 


1.95 


22 


19 


2.12 ±0.60 


CFBDS J145829+10134AB 


■•■ /T9.5 


J 


0.66 ± 


18 


0.022 


119 


11 


1.96 


324 


262 


0.89 ± 0.06 


2MASSW J1503196+252519 


T6/T5 


J 


0.60 ±0 


09 


0.004 


98 


7 


2.00 


58 


53 


1.34 ±0.19 


SDSS J150411.63+102718.3 


•■• /T7 


J 


0.62 ±0 


09 


0.058 


63 


6 


1.94 


102 


91 


1.20 ±0.14 


SDSS J153417.05+161546.1AB 


■•• /T3.5 


J 


0.60 ±0 


11 


0.014 


219 


11 


2.35 


139 


132 


1.10 ±0.11 


2MASSI J1534498-295227AB 


T6/T5.5 


J 


0.61 ±0 


12 


0.019 


241 


16 


2.36 


475 


170 


0.60 ± 0.06 


2MASSW J1553022±153236AB a 


•■• /T7 


J 


0.86 ±0 


05 


0.018 


119 


8 


2.18 


145 


137 


0.95 ± 0.09 


SDSS J162838.77+230821.1 


■■■ /T7 


J 


0.57 ±0 


12 


0.030 


110 


9 


2.32 


166 


155 


1.02 ±0.09 


2MASSW J1728114+394859AB 


L7/ ... 


J 


0.56 ±0 


15 


0.021 


197 


11 


3.32 


251 


45 


0.97 ±0.15 


LSPM J1735+2634AB 


M7.5/ ■■■ 


Ku2 


0.54 ±0 


11 


0.029 


199 


9 


3.24 


90 


76 


1.28 ±0.17 


2MASSW J1750129+442404AB 


M7.5/M8 




0.57 ±0 


11 


0.029 


239 


13 


2.18 


64 


61 


1.41 ±0.19 


2MASSI J1847034+552243AB 


M6.5/ •■■ 


Kh2 


0.58 ±0 


09 


0.020 


291 


13 


2.90 


99 


88 


1.26 ±0.14 


SDSS J205235.31-160929.8AB 


■•■ /Tl: 


J 


0.65 ±0 


15 


0.022 


422 


17 


2.22 


243 


59 


0.88 ±0.13 


2MASSI J2132114+134158AB 


L6/ ■■• 


J 


0.57 ±0 


16 


0.018 


616 


24 


2.92 


328 


77 


0.94 ±0.11 


2MASSW J2140293+162518AB 


M8.5/ •■■ 


Kh2 


0.55 ±0 


10 


0.007 


275 


14 


2.90 


81 


75 


1.31 ±0.15 


2MASSW J2206228-204705AB 


M8/M8 


Kh2 


0.58 ±0 


07 


0.025 


291 


18 


2.34 


32 


29 


1.92 ±0.39 


2MASSW J2224438-015852 


L4.5/L3.5 


J 


0.65 ±0 


16 


0.019 


357 


19 


3.22 


121 


33 


1.34 ±0.24 


DENIS-P J225210.73-173013.4AB 


■•■ /L7.5 


J 


0.66 ±0 


22 


0.021 


411 


16 


2.21 


72 


28 


1.59 ±0.32 



Note. — Opt./IR Spec. Type: For targets that are binaries, the integrated-light spectral type is listed. Spectrally peculiar objects are denoted 
by "p" and types uncertain by ±1 and ±2 are denoted by ":" and respectively. FWHM: The median and rms of the FWHM as measured 
from the science target. AAM max : Maximum difference in airmass over all epochs. iV p: Number of distinct observing epochs (i.e., nights). 
JVf r : Total number of frames obtained (typically 20-30 per epoch). A^ e f: Number of reference stars used. iV ca i: Subset of reference stars used 
in the absolute astrometric calibration (i.e., those available in SD SS, 2MASS, or US NO-B). 7r a b s — 7r rc i: Offset from relative to absolute parallax 



computed for each field using the Besangon model of the Galaxy ( Robin et al. 20031 ') as described in Section 12.4.21 



a Kelu-lAB and 2MASS J1553±1532AB are extended in our CFHT imaging, which resulted in so mewhat larger FWHM than for other target s 
observed at similar airmass. This is consistent with the fact that these are both wide, «0'.'3 binaries (|Liu fc Leg gctt 2005; Burgass er et alj|2006a ). 
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Table 2. Distortion Coefficients for WIRCam Northeast Array 



Term 


Uj j 




K 




.r 2 


1.173 x 10" 


6 


-6.409 x 10- 


■7 


xy 


-1.303 x 10- 


6 


1.117 x 10" 


6 


y 2 


5.105 x 10- 


-7 


-1.191 x 10- 


6 


X 3 


-5.287 x 10- 


-10 


-1.466 x 10" 


-10 


x 2 y 


-4.130 x 10- 


-10 


-4.589 x 10- 


-10 


xy 2 


-5.338 x 10- 


-10 


-3.884 x 10- 


-10 


y 3 


-1.353 x 10- 


-10 


-5.872 x 10- 


-10 



Note. — To apply this distortion correc- 
tion, the origin must first be redefined as the 
optical axis: 

x' = x - 2122.6900 

y' =y + 81.6789 

where x and y are the pixel positions mea- 
sured by SExtractor. Distortion-free posi- 
tions may then be computed: 

x" = x' + a2ox' 2 +aiix'y' + a 2y' 2 + a 30 x' 3 + ... 

y" = y' + b 20 x' 2 + hix'y' + b 02 y' 2 + b 3Q x' 3 + ... 

This distortion correction only applies for the 
northeast array in the WIRCam mosaic. 



Table 3. Parallax and Proper Motion MCMC Results 



Target 


"J2000 


<5j2000 


Epoch 


/' 


a cos 5 










P.A. 








""abs 


X 2 /dof 




(deg) 


(deg) 


(MJD) 


(" 


' yr" 1 ) 


(" 


' yr' 1 ) 


(" 


yr" 1 ) 


(de 


g) 








(") 




SDSS J000013. 54+255418.6 


000 


,0563857 


+25 


,9054561 


54301 


63 


-0 


,0191(15) 





,1267(13) 


0, 


1281(13) 


351.4 


± 





7 





,0708(19) 


22.5/19 


2MASSI J0003422-282241 


000 


.9277249 


-28 


,3782531 


55050 


,53 





,2803(15) 


-0 


,1233(17) 





3062(15) 


113.7 


± 





,3 





,0250(19) 


21.4/17 


LP 349-25AB 


006 


,9841925 


+22 


,3255463 


54687 


,57 





,4040(10) 


-0 


,1654(15) 





4365(9) 


112.27 


± 





21 





,0696(9) 


23.2/25 


ULAS J003402.77-005206.7 


008 


.5116117 


-00 


,8687246 


55051 


,60 


-0 


,0167(10) 


-0 


,3588(8) 





3592(8) 


182.66 


± 





,16 





,0687(14) 


13.3/13 


2MASS J00501994-3322402 


012 


,5872589 


-33 


,3749337 


55050 


,57 


1 


,1505(22) 





,9391(21) 


1 


4851(21) 


50.78 


± 





,08 





,0946(24) 


10.2/9 


CFBDS J005910. 90-011401. 3 


014 


,7960832 


-01 


,2335758 


55068 


,57 





,8847(11) 





,0440(13) 





8858(11) 


87.15 


± 





,08 





,1032(21) 


11.7/11 


2MASSI J0415195-093506 


063 


,8381022 


-09 


,5835266 


55070 


,64 


2 


,2143(12) 





,5359(12) 


2 


2782(12) 


76.39 


± 





,03 





,1752(17) 


13.6/11 


SDSSp J042348.57-041403.5AB 


065 


,9516865 


-04 


,2338814 


54341 


,64 


-0 


,3276(5) 





,0912(5) 





3401(5) 


285.56 


± 





,09 





.0721(11) 


12.5/17 


2MASS J05185995-2828372AB 


079 


,7498449 


-28 


,4773438 


54366 


.66 


-0 


,0700(5) 


-0 


,2757(5) 





2844(5) 


194.25 


± 





10 





,0437(8) 


73.3/19 


2MASSI J0559191-140448 


089 


,8314377 


-14 


,0809294 


54519 


,25 





,5718(15) 


-0 


,3330(17) 





6617(16) 


120.21 


± 





.14 





,0966(10) 


8.2/7 


2MASS J07003664+3157266AB 


105 


,1532663 


+31 


,9561584 


54513 


,30 





,1424(7) 


-0 


,5546(7) 





5726(7) 


165.60 


± 





,07 





,0867(12) 


20.4/19 


LHS 1901AB 


107 


,7986681 


+43 


,4984000 


54513 


.31 





,3544(8) 


-0 


,5662(9) 





6680(9) 


147.96 


± 





,08 





,0742(10) 


29.3/27 


2MASSI J0727182+171001 


111 


,8296673 


+ 17 


,1646091 


55125 


.63 


1 


,0470(9) 


-0 


,7642(10) 


1 


2962(9) 


126.12 


± 





.04 





,1125(9) 


18.4/19 


2MASSI J0746425+200032AB 


116 


,6763725 


+20 


,0089457 


54517 


,34 


-0 


,3659(7) 


-0 


,0527(5) 





3697(7) 


261.81 


± 





,08 





,0811(9) 


18.4/15 


SDSS J080531. 84+481233.0 


121 


,3813807 


+48 


,2094111 


54428 


.60 


-0 


,4583(7) 





,0498(8) 





4610(7) 


276.20 


± 





.09 





,0431(10) 


229.1/21 


2MASSs J0850359+105716AB 


132 


,6494655 


+ 10 


,9544494 


54428 


.61 


-0 


.1442(6) 


-0 


,0126(6) 





1447(6) 


265.01 


± 





.24 





,0301(8) 


18.6/13 


2MASSI J0856479+223518AB 


134 


,1992240 


+22 


.5884467 


54428 


.62 


-0 


,1869(10) 


-0 


,0133(8) 





1874(10) 


265.95 


± 





,24 





,0324(10) 


8.6/11 


2MASSW J0920122+351742AB 


140 


,0506337 


+35 


,2949198 


54427 


66 


-0 


,1889(8) 


-0 


,1984(6) 





2740(8) 


223.59 


± 





,13 





,0344(8) 


24.2/25 


SDSS J092615. 38+584720. 9AB 


141 


,5641928 


+58 


,7888671 


54513 


.41 





,0102(5) 


-0 


,2162(5) 





2165(5) 


177.30 


± 





.12 





,0437(11) 


21.0/17 


2MASSI J1017075+130839AB 


154 


,2817771 


+ 13 


,1442355 


54514 


11 





,0479(5) 


-0 


,1178(5) 





1272(5) 


157.86 


± 





21 





,0302(14) 


29.7/21 


SDSS J102109.69-030420.1AB 


155 


,2902375 


-03 


,0722820 


54514 


,45 


-0 


,1626(6) 


-0 


,0745(7) 





1789(6) 


245.38 


± 





21 





,0299(13) 


13.7/13 


SDSS J111010. 01+011613.1 


167 


,5412045 


+01 


,2699602 


54514 


.50 


-0 


,2171(7) 


-0 


,2809(6) 





3550(7) 


217.71 


± 





11 





,0521(12) 


18.6/15 


2MASS J11145133— 2618235 


168 


,7032979 


-26 


,3074976 


55280 


.39 


-3 


,0188(11) 


-0 


,3841(14) 


3 


0432(11) 


262.75 


± 





.03 





,1792(14) 


12.8/9 


LHS 2397aAB 


170 


,4539114 


-13 


,2189698 


54520 


,19 


-0 


,4869(25) 


-0 


,0614(16) 





4908(23) 


262.81 


± 





21 





,0730(21) 


28.3/21 


2MASSW J1146345+223053AB 


176 


,6440817 


+22 


,5151927 


54514 


,51 





,0256(7) 





,0894(8) 





0930(8) 


16.0 


± 





1 





,0349(10) 


9.4/9 


2MASS J12095613-1004008AB 


182 


,4851412 


-10 


,0678779 


54513 


,52 





,2661(5) 


-0 


,3554(6) 





4440(6) 


143.18 


± 





.06 





,0458(10) 


24.8/19 


DENIS-P J1228.2-1547AB 


187 


,0639038 


-15 


,7935333 


54514 


,54 





,1344(8) 


-0 


.1853(10) 





2289(9) 


144.04 


± 





22 





,0448(18) 


15.1/17 


2MASSW J1239272+551537AB 


189 


,8644820 


+55 


,2605441 


54513 


.53 





,1252(11) 


-0 


,0004(11) 





1252(11) 


90.2 


± 





.5 





.0424(21) 


18.0/13 


Kelu-lAB 


196 


,4167629 


-25 


,6847666 


54514 


.56 


-0 


,2992(12) 


-0 


,0041(14) 





2992(12) 


269.21 


± 





,28 





.0497(24) 


15.9/13 


ULAS J133553.45+113005.2 


203 


,9727703 


+ 11 


,5014079 


55287 


,48 


-0 


,1908(15) 


-0 


,2024(13) 





2782(12) 


223.3 


± 





3 





,0999(16) 


14.2/15 


2MASS J14044948-3159330AB 


211 


,2070713 


-31 


,9923990 


54515 


,60 





,3448(10) 


-0 


.0107(14) 





3450(10) 


91.79 


± 





,23 





.0421(11) 


118.5/17 


SDSS J141624.08+134826.7 


214. 


,1008726 


+ 13 


,8080084 


55307 


.42 





,0952(13) 





,1329(15) 





1635(14) 


35.6 


± 





.5 





,1097(13) 


25.4/21 


CFBDS J145829+10134AB 


224 


,6224723 


+ 10 


,2283899 


55283 


,56 





,1740(20) 


-0 


,3818(27) 





4196(26) 


155.50 


± 





,28 





,0313(25) 


22.4/17 


2MASSW J1503196+252519 


225 


,8321432 


+25 


,4236612 


54575 


,47 





,0901(16) 





.5618(16) 





5690(16) 


9.11 


± 





,16 





,1572(22) 


10.6/9 



Table 3 — Continued 



Target 


a J2000 


<5j2000 


Epoch 


/' 


a cos S 










P.A. 








Tabs 


X 2 /dof 




(deg) 


(deg) 


(MJD) 


(" 


' yr- 1 ) 


(" 


yr- 1 ) 


(" 


yr- 1 ) 


(deg) 








(") 




SDSS J150411. 63+102718.3 


226.0493096 


+10.4545909 


55050.24 





.3736(19) 


-0 


3692(21) 


0. 


5253(19) 


134.66 ± 


0. 


22 





0461(15) 


10.6/7 


SDSS J153417.05+161546.1AB 


233.5710654 


+16.2629914 


54515.65 


-0 


.0799(7) 


-0 


0362(8) 





.0877(7) 


245.7 + 





5 





.0249(11) 


19.6/17 


2MASSI J1534498-295227AB 


233.7082531 


-29.8747002 


54515.66 





.0934(9) 


-0 


2600(13) 





2763(13) 


160.24 + 





20 





,0624(13) 


28.5/27 


2MASSW J1553022+153236AB 


238.2584798 


+15.5441600 


54576.51 


-0 


.3859(7) 





1662(9) 





4201(7) 


293.30 ± 





12 





,0751(9) 


14.0/11 


SDSS J 162838.77+230821.1 


247.1623605 


+23.1387790 


54576.52 





.4123(8) 


— 


4430(7) 





6052(8) 


-1 o T r\r' 1 

137.06 ± 





07 





0751(9) 


13.9/13 


2MASSW J1728114+394859AB 


262.0481027 


+39.8164269 


54576.59 





.0358(5) 


-0 


0184(6) 





0402(5) 


117.2 ± 





.8 





,0387(7) 


23.4/17 


LSPM J1735+2634AB 


263.8044568 


+26.5792649 


54576.60 





.1496(8) 


-0 


.3191(8) 





3525(8) 


154.88 ± 





12 





,0667(14) 


18.3/13 


2MASSW J1750129+442404AB 


267.5533210 


+44.4019032 


54576.60 


-0 


.0152(8) 





1433(9) 





1441(9) 


354.0 + 





3 





,0303(10) 


21.8/21 


2MASSI J1847034+552243AB 


281.7647659 


+55.3788062 


54314.36 





.1244(9) 


-0 


0621(12) 





1391(10) 


116.5 ± 





5 





,0298(11) 


26.0/21 


SDSS J205235.31-160929.8AB 


313.1476698 


-16.1580321 


54314.45 





.3997(6) 





1527(7) 





4279(6) 


69.09 ± 





09 





,0339(8) 


24.8/29 


2MASSI J2132114+134158AB 


323.0479693 


+13.6995052 


54314.50 





.0195(13) 


-0 


1225(8) 





1240(7) 


171.0 + 





6 





,0360(7) 


40.5/43 


2MASSW J2140293+162518AB 


325.1219856 


+16.4217247 


54314.49 


-0 


.0686(8) 


-0 


0827(8) 





1075(8) 


219.7 + 





4 





,0325(11) 


20.6/23 


2MASSW J2206228-204705AB 


331.5952108 


-20.7847199 


54635.61 





.0130(9) 


-0 


0318(11) 





0344(11) 


157.8 + 


1, 


5 





,0357(12) 


31.2/31 


2MASSW J2224438-015852 


336.1838686 


-01.9830172 


54316.47 





.4685(5) 


-0 


8648(6) 





9836(6) 


151.55 ± 





03 





.0862(11) 


35.4/33 


DENIS-P J225210.73-173013.4AB 


343.0457856 


-17.5031008 


54318.51 





.3973(15) 





1443(39) 





4226(20) 


70.0 + 





5 





,0632(16) 


24.5/27 



Note. — This table gives all the astrometric parameters derived from our MCMC analysis for each target. For parameters in units of arcseconds, errors are given in 
parentheses in units of 10 — 4 arcsec. (a, S, MJD): Coordinates that correspond to the epoch listed, which is the first epoch of our observations for that target. (fi a cos S, 
(is, A*, P.A.): Proper motion parameters are listed both as the direct fitting results (i.e., in a and 8) and the computed quantities of total amplitude (fi) and position angle. 
7r abs : The absolute parallax as computed by combining the relative parallax that comes directly from our fits with the relative-to-absolute corrections (see Section l2.4.2l l. 
Note that where applicable proper motion and parallax parameters contain orbital motion correction offsets (see Section 12.4.11 and Table [2J. x 2 /dof: The lowest x 2 hi 
each set of MCMC chains along with the degrees of freedom. 



Table 4. Orbital Motion Corrections to Parallax and Proper Motion 



Target 


"'pilot 


q 




Af_La COS & 




Afj, 


AP.A. 


A- 


Ay 2 


Orbit 




(mas) 


(Afa /Mi) 


(mag) 


(" yr" 1 ) 


(" yr" 1 ) 


(" yr" 1 ) 


(deg) 


(") 




Ref. 


LP 349-25AB 


5.0 ± 1.7 


0.86 ±0.04 


0.307 ±0.008 


0.0018(6) 


0.0030(10) 


0.0005(2) 


-0.46(16) 


-0.00040(13) 


0.0 


3 


LP 415-20AB 


10.0 ±1.1 


0.80 ±0.03 


0.728 ±0.023 


0.0026(3) 


0.0000(1) 


0.0025(3) 


-0.32(5) 


-0.00006(7) 


-1.3 


5 


LHS 1901AB 


7.4 ± 1.0 


1.00 ±0.00 


0.113 ±0.016 


-0.0006(1) 


-0.0032(5) 


0.0024(4) 


0.19(3) 


0.00016(5) 


0.0 


3 


2MASS J0746+2000AB 


14.1 ± 1.9 


0.92 ±0.02 


0.356 ±0.024 


0.0025(3) 


-0.0018(2) 


-0.0022(3) 


-0.33(4) 


-0.00008(2) 


0.0 


6 


2MASS J0920+3517AB 


3.3 ± 1.1 


0.98 ±0.02 


0.25 ±0.07 


0.0017(6) 


0.0007(3) 


-0.0017(6) 


-0.15(5) 


-0.00044(18) 


-11.8 


1 


LHS 2397aAB 


78 ±7 


0.77 ±0.08 


2.80 ±0.03 


0.0270(24) 


-0.0104(12) 


-0.0257(22) 


-1.51(16) 


-0.00081(16) 


-19.4 


2 


2MASS J1534-2952AB 


6.3 ± 2.0 


0.95 ±0.03 


0.162 ±0.014 


-0.0003(2) 


-0.0014(6) 


0.0012(5) 


0.15(7) 


-0.00001(3) 


-0.2 


7 


2MASS J2132+1341AB 


11.8 ±2.0 


0.81 ±0.07 


0.85 ±0.04 


-0.0067(12) 


-0.0008(6) 


-0.0005(5) 


3.11(57) 


0.00016(9) 


-2.2 


■1 


2MASS J2206-2047AB 


2.6 ± 1.6 


0.99 ±0.03 


0.067 ±0.010 


-0.0004(3) 


-0.0000(1) 


-0.0001(1) 


0.61(54) 


0.00000(14) 


0.0 


1 


DENIS-P J2252-1730AB 


9±4 


0.55 ±0.04 


0.94 ±0.07 


0.0001(8) 


0.0010(37) 


0.0005(16) 


-0.10(47) 


0.00001(15) 


-4.1 


■1 



Note. — Offsets to parallax and proper motion parameters due to orbital motion during our astromctric monitoring program. This is computed from the relative orbit 
parameters (reference given in last column), our evolutionary model-derived mass ratio estimate (q), and the flux ratio in the observed bandpass (Am). The semimajor axis' 
of the resulting photocenter motion (a p ^ ot ) is shown for each binary. The difference in x 2 between the original best-fit astrometric solution and orbit-corrected solution i|£ 
also given (Ax 2 ). These offsets and their errors have already been accounted for in values given in Table [3] | 



References — ( 1) iDupuv et ail <2009al ); (2) iDupuv et all d2009ch ; (3) iDupuv et all feoid) ; (4) IDupuvI fcoid ); (5) iDupuv fc Liul boilll ; (6) iKonopackv et alj boioh ; 
(7) lLiu et ai] j2008h . 
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Table 5. Keck AO Observations of Sample Binaries 



Target 


Epoch 
(UT) 


NIRC2 
filter 


FWHM 

(mas) 


Strehl 
ratio 


Am 

(mag) 


SDSS 70423— 041 4AB 


2007 Sen 6 


K 






1 1 8 ± 08 


2MASS J0700+3157AB 


2008 Nov 3 


J 


65 ±5 


0.026 ±0.004 


1.491 ± 0.019 






H 


61.0±2.0 


0.081 ±0.008 


1.403 ±0.017 






Kq 


63 6 ± 1 8 


194 ± 021 


1 390 ±0011 






u 


86.5 ± 1.4 


61 ±010 


no + n f)Q 


2MASS J0850+1057AB 


2006 Dec 19 


J 


58 ±6 


0.044 ±0.004 


0.82 ±0.12 






H 


58 ±5 


0.11 ±0.02 


0.80 ±0.08 




2011 Apr 22 


K 






0.91 ±0.07 


2TVTASS 70920-1-351 7AR 


2006 Mav 5 


j 


%2 + 1 


1 1 ± 01 1 


25 + 07 

v/ . Zi (J _1_ L/.VJI 






H 


39.8 ±0.5 


0.23 ±0.03 


0.26 ±0.04 






K s 


49.0 ±0.9 


0.46 ±0.04 


0.336 ±0.023 


Gl 337CD 


2006 May 4 


J 


89 ±8 


0.027 ±0.008 


0.18 ±0.03 






H 


94 ± 11 


066 ± 016 

\J •\J\J\J —1— U.U1U 


20 ± 03 






Kq 


87 ± 7 


n 1 5fi + f) 01 9 


\J . Zj 1 _1_ L/.VJO 


2MASS J1017+1308AB 


2011 Apr 21 


K 


66 ±3 


0.276 ±0.023 


0.127 ±0.010 


SDSS J1021-0304AB 


2005 Nov 26 


J 


78 ±11 


0.030 ± 0.008 


-0.10 ±0.03 






H 


59 ±2 


0.11 ±0.02 


0.73 ±0.03 






Kq 


66 ± 5 


20 ± 03 


1 00 ± 03 


Ol 417BC 


2007 Mar 25 




91 ± 5 


i k _|_ n no 


347 4- o 025 


2MASS J1225-2739AB 


2010 Jan 10 


J 


90 ±6 


0.029 ±0.002 


1.317 ±0.008 






H 


100 ±14 


0.044 ±0.013 


1.490 ±0.018 






CH iS 


87 ±7 


0.071 ±0.012 


1.316 ±0.011 






K 


90 ±7 


0.15 ±0.04 


1.589 ±0.011 


DENIS-P J1228-1547AB 


2008 Jun 30 


K s 


108 ±7 


0.081 ±0.010 


0.137 ± 0.013 


2MASS J1404-3159AB 


2006 Jun 3 


J 


140 ± 30 


0.012 ±0.006 


-0.54 ±0.08 






H 


72 ±5 


0.091 ±0.011 


0.51 ±0.04 






Ks 


64 ±3 


0.296 ±0.016 


1.21 ±0.05 
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Table 5 — Continued 



Target 


Epoch 


NIRC2 


FWHM 


Strehl 


Am 




(UT) 


filter 


(mas) 


ratio 


(mag) 


2MASS J1553+1532AB 


2010 May 23 


J 


217 =b 11 


0.010 ±0.002 


0.36 ± 0.04 






H 


207 ± 14 


0.014 ± 0.004 


0.375 ±0.023 






CH 4 s 


218 ±19 


0.015 ±0.003 


0.32 ±0.04 






K 


173 ± 11 


0.047 ±0.011 


0.429 ±0.025 


2MASS J1728+3948AB 


2006 Jun 3 


J 


102 ± 14 


0.020 ± 0.002 


0.23 ±0.04 






H 


87 ± 7 


0.057 ± 0.006 


0.41 ±0.03 






K s 


92 ± 7 


0.11 ±0.02 


0.57 ±0.02 


LSPM J1735+2634AB 


2010 May 23 


J 


88 ±6 


0.017 ±0.007 


0.57 ±0.03 






H 


80 ± 7 


0.073 ±0.019 


0.557 ±0.005 






K 


81 ±4 


0.185 ±0.019 


0.488 ±0.011 






L' 


106 ± 16 


0.38 ±0.10 


0.34 ±0.03 


SDSS J2052-1609AB 


2005 Oct 11 


J 


126 ±39 


0.029 ±0.022 


0.00 ±0.04 






H 


110 ± 16 


0.062 ±0.017 


0.33 ±0.07 






K 


88 ± 16 


0.16 ±0.06 


0.85 ±0.09 


2MASS J2132+1341AB 


2008 Aug 20 


J 


39.4 ± 1.2 


0.062 ±0.016 


0.85 ±0.04 






H 


44.1 ±0.8 


0.157 ±0.016 


0.91 ±0.05 




2007 Sep 6 


K s 






0.819 ±0.023 




2010 May 10 


K 


52.3 ±0.9 


0.43 ±0.07 


0.86 ±0.05 


DENIS-P J2252-1730AB 


2010 Jul 9 


K 






1.72 ±0.08 



Note. — Epochs without FWHM or Strehl ratio information correspond to aperture masking 
observations. The errors on the FWHM and Strehl ratios are the rms scatter among individual 
dithered images. 



- 101 - 



Table 6. Analysis of Archival Imaging for Sample Binaries 



Target 


Epoch 
(U I) 


Instrument 


Filter 


Am 

(mag) 


GJ 1001BC 


2004 Sep 17 
2004 Oct 7 


HST/NICMOS 
VLT/NACO 


FllOW 
F170M 

J 

11 

K S 


0.10 ±0.04 
0.11 ± 0.05 
0.10 ±0.05 
0.15 ± 0.04 
0.10 ±0.05 


LHS 1070AB a 


2003 Dec 12 


VLT/NACO 


J 
11 

Ks 
L' 


0.648 ± 0.036 
0.579 ± 0.032 
0.453 ± 0.030 
0.214 ±0.025 


LHS 1070BC a 


2003 Dec 12 


VLT/NACO 


,1 
11 

K S 
L' 


0.335 ± 0.009 
0.323 ± 0.004 
0.321 ± 0.004 
0.276 ± 0.029 


2MASS J00250365+4759191AB 


2005 May 22 


HST/NICMOS 


FllOW 

F L t U1V1 


0.187 ±0.022 
n iM -u n nnR 

U.-LO-L m u.uuo 


DENIS-P J020529.0-115925AB 


2008 Aug 10 
2006 Sep 25 


HST/NICMOS 
VLT/NACO 


FllOW 
F170M 

K S 


0.11 ± 0.18 
0.098 ± 0.026 
0.110 ±0.042 


2MASS J05185995-2828372AB 


2004 Sep 7 


HST/NICMOS 


FllOW 
F170M 


0.46 ± 0.25 
1.09 ± 0.19 


2MASSs J0850359+105716AB 


2003 Nov 9 


HST/NICMOS 


FllOW 
F170M 


1.15 ± 0.06 
0.927 ±0.023 


SDSS J092615.38+584720.9AB 


2004 Feb 5 


HST/NICMOS 


FllOW 
F170M 


0.35 ± 0.07 
0.66 ± 0.20 


DENIS-P J225210.73-173013.4AB 


2005 Jun 21 


HST/NICMOS 


FllOW 
F170M 


0.98 ± 0.03 
1.300 ±0.024 



a Triple PSF-fitting was perfo rmed on LHS 1070ABC using the StarFinder-based routine de- 
scribed in lDupuv et all J2009bl ). The "LHS 1070AB" entry gives the flux ratio of B/A, while the 
"LHS 1070BC" entry gives C/B. 



Note. — HST program IDs: GO-9833 (PI Burgasser), GO-9843 (PI Gizis), GO-10143 (PI Rcid), 
GO-10247 (PI Cruz), GO-11136 (PI Liu). VLT program IDs: 072.C-0022 (PI Leinert), 074.C-0407 
(PI Minniti), 077.C-0062 (PI Bouy). 
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Table 7. Comparison to Published Parallaxes 



Target 


Parallax 1 




Parallax 2 








7r (mas) 


Ref. 


7r (mas) 


Ref. 


A / 


CFHT 


vs. Other Published Values 






2MASST 70003422— 282241 


25.0 ± 1.9 


C 


25.7 ±0.9 


26 


0.33cr 


LP 349-25 A B 

_i_J_L tJ i 1/ Zj (JiiiJ 


69.6 ±0.9 


C 


75.8 ± 1.6 


11 


3.36cr 


cfbds 7005910 90— 01 1401 3 


103.2 ±2.1 


C 


108.2 ±5.0 


17 


0.92cr 


2MASS7 7041 ^1 95— 093506 


175.2 ± 1.7 


c 


174.3 ±2.8 


27 


—0 27r7 

\J . Zj I u 


SDSSn 7042348 57— 041403 5 AB 


72.1 ± 1.1 


c 


65.9 ± 1.7 


27 


—3.05(7 


2MASST 7055919 1—140448 


96.6 ± 1.0 


c 


97.7 ± 1.3 


Q 


0.67cr 








95.5 ± 1.4 


27 


—0.61cr 


2MASS 707003664+31 57266AB 


86.7 ±1.2 


c 


82.0 ±2.0 


21 


—2.02(7 


T,HS 1 901 AR 


74.2 ± 1.0 


c 


77.8 ±3.0 


1 R 

J- U 


1.14(7 


2MASST 70727182+171001 

ij± YXXTt k7 k7X (JV7)Zj|_Lt7Zj | _L 1 _L V7 V7 -L 


112.5 ±0.9 


c 


110.1 ±2.3 


27 


—0.94(7 


2MASS1 70746425+200032AB 


81.1 ± 0.9 


c 


81.9 ±0.3 


6 


0.84ct 


2MASSs 70850359+105716AB 

Zj J. V _L iT. k7 k7 Q (J V7 U t_* V7 (_» ?_* i7 | X V7 1_/ ) IV'* 11/ 


30.1 ±0.8 


c 


26.2 ±4.2 


27 


—0.91(7 








39.1 ±3.5 


6 


2.51cr 








35.0 ±8.0 


10 


0.61cr 


SDSS 71 021 09 69— 030420 1 AR 

k_< J— ' k7 k7 *J ±\JjLj±yjtJ.\J<J V7 17 V7 i Y7 . J1U 


29.9 ±1.3 


c 


34.4 ±4.6 


24 


0.94cr 








39.1 ±11.0 


27 


0.83cr 


LHS 2397aAB 


73.0 ±2.1 


c 


70.0 ±2.1 


18 


-1.01(7 


2MASSW J1146345+223053AB 


34.9 ±1.0 


c 


36.8 ±0.8 


6 


1.48(7 


DENIS-P J1228.2-1547AR 


44.8 ± 1.8 


c 


49.4 ± 1.9 


6 


1.76cr 


Kclu-IAR 


49.7 ±2.4 


c 


53.6 ±2.0 


6 


1.25(7 


ULAS J133553.45+113005.2 


99.9 ±1.6 


c 


96.7 ±3.2 


17 


-0.89cr 


SDSS J141624.08+134826.7 


109.7 ±1.3 


c 


107.0 ±34.0 


2 


-0.08cr 








127.0 ±27.0 


20 


0.64cr 


2MASSI J1534498-295227AB 


62.4 ±1.3 


c 


73.6 ± 1.2 


24 


6.33cr 


2MASSW J1728114+394859AB 


38.7±0.7 


c 


41.5 ±3.3 


27 


0.84cr 


2MASSW J2206228-204705AB 


35.7 ±1.2 


c 


37.5 ±3.4 


5 


0.50cr 


2MASSW J2224438-015852 


86.2 ±1.1 


c 


88.1 ±1.1 


6 


1.22(7 


2MASSW J2224438-015852 


86.2 ±1.1 




85.0 ± 1.5 


27 


-0.64cr 


Published vs. Published Values 


GJ 1001BC 


76.9 ±4.0 


13 


104.7 ±11.4 


25 


2.31cr 


LHS 1070A 


129.5 ±2.5 


4 


135.3 ± 12.1 


25 


0.47cr 


SDSS J020742.48+000056.2 


29.3 ±4.0 


17 


34.8 ±9.9 


27 


0.52cr 


Teegarden's star 


259.2 ±0.9 


11 


260.6 ±2.7 


13 


0.48cr 


2MASS J05325346+8246465 


42.3 ±1.8 


19 


37.5 ± 1.7 


3 


-1.95cr 


SDSSp J053951.99-005902.0 


76.1 ±2.2 


27 


82.0 ±3.1 


1 


1.55(7 
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Table 7 — Continued 



Target 




Parallax 1 




Parallax 2 










(mas) 


Rcf. 


7T (mas) 


Rcf. 


A7r/cTA7r 


2MASSI J0559191-140448 


97 


7± 1.3 


6 


95.5 ± 1.4 


27 


-1.12(7 


UGPS J072227. 51-054031. 2 


242 


8 ± 2.4 


14 


246.0 ±33.0 


16 


0.10(7 


2MASSI J0825196+211552 


93 


8 ± 1.0 


6 


95.6 ± 1.8 


27 


0.88a 


2MASSs J0850359+105716AB 


39 


1±3.5 


6 


35.0 ± 8.0 


10 


-0.47cr 










26.2 ± 4.2 


27 


-2.35a 


2MASSI J0937347+293142 


163 


4± 1.8 


19 


162.8 ± 3.9 


27 


-0.13ct 


SDSS J102109. 69-030420. 1AB 


34 


4 ± 4.6 


24 


39.1 ± 11.0 


27 


0.39a 


2MASSI J1047538+212423 


94 


7 ±3.8 


27 


110.8 ± 6.6 


24 


2.11(7 


2MASSW J1207334-393254 


19 


1 ± 0.4 


9 


18.5 ± 1.0 


12 


-0.53a 


2MASSI J1217110-031113 


90 


8 ± 2.2 


24 


110.4 ± 5.9 


27 


3.12cr 


2MASS J12255432-2739466AB 


75 


1 ± 2.5 


24 


74.2 ± 3.5 


27 


-0.21(7 


SDSSp J125453. 90-012247.4 


84 


9 ± 1.9 


6 


73.2 ± 1.9 


24 


-4.35(7 










74.5 ± 2.9 


27 


-3.02a 


SDSSd J134646 45-003150 4 


68 


3 ± 2.3 


24 


72. 7± 5.0 


27 


0.80cr 


GD 165B 


31 


7 ±2.5 


25 


25.4 ±7.4 


22 


-0.81cr 


LSR J1425+7102 


13 


4 ±0.5 


7 


12.2 ± 1.1 


19 


-1.00(7 


2MASSW J1507476- 162738 


136 


4 ±0.6 


6 


144.1 ±2.0 


5 


3.60cr 


LSR J1610-0040AB 


31 


0±0.3 


7 


33.1 ±1.3 


19 


1.55(7 


SDSSp J162414.37+002915.6 


90 


9± 1.2 


24 


91.5 ±2.3 


6 


0.23cr 










84.9 ±3.8 


27 


-1.49cr 


2MASSW J1632291+190441 


65 


6±2.1 


6 


63.6 ±3.3 


27 


-0.51(7 


LP 335-12 


79 


3 ±2.0 


15 


85.4± 1.0 


11 


2.69cr 


SCR J1845-6357AB 


259 


5± 1.1 


13 


282.0 ±23.0 


8 


0.98cr 


vB 10 


170 


1±0.8 


18 


164.3 ±3.5 


23 


-1.62cr 


2MASSW J2224438-015852 


88 


1 zb 1.1 


6 


85.0 ± 1.5 


27 


-1.66cr 



Refer ences. 
( 2010ah: (3) 



(0) 



(2008); 



(C) T h is wo rk; (1 



Darin et al 



(10) 

(13) 
20091): ri6^l 



Fahertv et al 



2007); 



Hen ry et 



Lucas et al 



(19) ISchilbach et al 



( 20031): (22) 



al 



Andrei et al 



Burgasser et all (l2008c ); (4) ICosta et al.l (120051): (5) ICosta et all (12 006) 



20111) : 
2006h : 



^i2Qll|); (2) 



Bowler et al 



( 20021): C7)lDahn et al.l (12008 ) : (8)lDeacon et al. (20051): /9) iDucourant et al 



(11) 
(14) 



Gatewood fc CobarJ d2009l) : (12) 



Leggett et al 



(201 



(boiol): (1 7) iMarocco et al.l d2010h: (18) 



Gizis et al 



(15) iLepine et al 



Monet et all (1199 



Tinne 1 



( 20091 ): (20 ) ISchob d2010lX (2 1) 
et al l Jl995l): (23) iTinnevI Jl996l) : (24) iTinnev et al 



2): 



Thorstensen fc Kirkpatrick 
d2003l) : 



(25) Ivan Altena et al.l (|l995l ); (26) Ivan Leeuwenl (|2007l ): (27) IVrba et al.l (|200 
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Table 8. Component Spectral Types of Ultracool Binaries with Parallaxes 



Object 


Primary 


Secondary 


Broadband 


HST/NICMOS 


Phot. 




Type 


Type 


data 


data 


Rcf. 


Derived from Our Template Matching Method 


GJ 1001BC 


L5±0.5 


L5±0.5 


JHK 


110W,170M 


1 


LP 349-25AB 


M6.5 ± 1 


M8± 1 


JHK 




5 


SDSSp J0423-0414AB 


L6.5± 1 


T2±0.5 


K 


110W,170M 


1,2 


2MASS J0518-2828AB 


L6± 1 


T4±0.5 




110W,170M 


1 


2MASS J0700+3157AB 


L3± 1 


L6.5± 1.5 


JHK 




1 


LHS 1901AB 


M7± 1 


M7± 1 


JHK 




5 


SDSS J0805+4812AB 


L4± 1 


T5±0.5 








2MASS J0850+1057AB 


L6.5± 1 


L8.5± 1 


JHK 


110W,145M,170M 


1,3 


Gl 337CD 


L8.5± 1 


L7.5±2 


JHK 




1 


2MASS J0920+3517AB 


L5.5± 1 


L9± 1.5 


JHK 




1 


SDSS J0926+5847AB 


T3.5± 1 


T5± 1 




110W,170M 


1 


2MASS J1017+1308AB 


L1.5± 1 


L3± 1 


K 




1 


SDSS J1021-0304AB 


T0± 1 


T5±0.5 


JHK 


110W,170M 


1,2 


Gl 417BC 


L4.5± 1 


L6± 1 


K 




1 


2MASS J1146+2230AB 


L3± 1 


L3± 1 








2MASS J1209-1004AB 


T2.5±0.5 


T6.5± 1 


JHKCH iS 




10 


2MASS J1225-2739AB 


T5.5±0.5 


T8±0.5 


JHKCH iS 




1 


DENIS-P J1228-1547AB 


L5.5± 1 


L5.5± 1 


K 




1 


Kelu-lAB 


L2± 1 


L4± 1 


JHK 




7 


2MASS J1404-3159AB 


L9± 1 


T5±0.5 


JHK 




1 


SDSS J1534+1615AB 


T0± 1 


T5.5±0.5 


JHK 




8 


2MASS J1534-2952AB 


T4.5±0.5 


T5±0.5 


JHKCH iS 




9 


2MASS J1553+1532AB 


T6.5±0.5 


T7.5±0.5 


JHKCH iS 


110W,170M 


1,2 


2MASS J1728+3948AB 


L5± 1 


L7± 1 


JHK 


110W,145M,170M 


1,3 


LSPM J1735+2634AB 


M7.5±0.5 


L0± 1 


JHK 




1 


2MASS J1750+4424AB 


M6.5± 1 


M8.5± 1 


JHK 




G 


2MASS J1847+5522AB 


M6 ± 0.5 


M7 ± 0.5 


JHK 




6 


SDSS J2052-1609AB 


L8.5± 1.5 


T1.5±0.5 


JHK 


110W,170M 


1,11 


2MASS J2101+1756AB 


L7± 1 


L8± 1 


K 




6 


2MASS J2132+1341AB 


L4.5± 1.5 


L8.5± 1.5 


JHK 




1 


2MASS J2140+1625AB 


M8 ± 0.5 


M9.5 ± 0.5 


JHK 




G 


2MASS J2206-2047AB 


M8 ± 0.5 


M8 ± 0.5 


JHK 




4 


DENIS-P J2252-1730AB 


L4.5± 1.5 


T3.5± 1 


K 


110W,170M 


1 


Published Values from Resolved Spectroscopy 


or Indices 




LHS 1070BC 


M8.5±0.5 


M9.5±0.5 






A 
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Table 8 — Continued 



Object 


Primary 


Secondary 


Broadband ffST/NICMOS 


Phot. 




Type 


Type 


data data 


Ref. 


2MASS J0746+2000AB 


L0±0.5 


L1.5±0.5 




B 


HD 130948BC 


L4± 1 


L4± 1 




C 


Gl 569Bab 


M8.5±0.5 


M9.0±0.5 




D 


CFBDS J1458+1013AB 


T9±0.5 


>T10 




E 


SCR J1845-6357AB 


M8.5±0.5 


T6±0.5 




F 


e Ind Bab 


Tl±0.5 


T6±0.5 




G 


2MASS J2234+4041AB 


M6± 1 


M6± 1 




H 



Note. - We list component spectral types derived using the template matching method 
described in Section [5 . 2 1 supplemented by spectral type determinations from the literature based 
on resolved spectroscopy or resolved photometric indices. The fourth and fifth columns list the 
MKO broad-band and ffST/NICMOS medium-band flux ratios used in the template matching, 
respectively. The last column gives references for the photometry used or for the source of the 
resolved spectroscopy. 



Ref erences. — (1) This work (Ta bles |51 a nd l6l): f2HBurgasser et al.l (I2006dl: (31 iBurgasser et al 



(7) iLiu fc Leggett 



Stumpf et alj 



(2002); (D) 




(2009a): 



(8) ILiu et al 



Dupuv et al l (120101): 
( 20061): (91 I Liu et al. 



Lane et al 



(2001J); (E) 



Liu et al 



Konooackv et al 



(2008); (10) 



Liu et al 



(A) iLeinert et all (I200C ); (B \ iBouv et al.l (12004 : 



(|2011bl) : (F) iKasoer et al.l (120071) 




Goto et al 



King et al 



20101 ): (Hl lAUers et al.l (|2009l ). 



Table 9. All Ultracool Dwarfs with Parallaxes 



Object 


a J2000 


■5.J2000 


Epoch 


""aba 


tJ, a COS S 


M5 






P.A. 






Ref. 


Note 




(dog) 


(deg) 


(MJD) 


(") 


(" yr" 1 ) 


(" yr" 1 ) 


( 


" yr" 1 ) 


(deg) 




(km/s) 






SDSS J000013. 54+255418. 6 


000.0564 


+25.9055 


54301.63 


0.0708(19) 


-0.0191(14) 


0.1267(13) 





.1281(13) 


351.4 ± 


(i 


8.58 ± 0.24 


1 




LSR J0011+5908 


002.8826 


+59.1445 


51492.22 


0.1083(14) 


-0.8997 


-1.1654 


1 


.4723 


218 




64 


18 




BRI 0021-0214 


006.1027 


-01.9723 


51071.24 


0.0866(40) 


-0.0804(38) 


0.1330(60) 





1550(70) 


328.8 ± 


7 


8.5 ± 0.5 


26 




LHS 1070A 


006.1841 


-27.1401 


51542.05 


0.1295(25) 


-0.1330(50) 


0.6401(31) 





.6537(30) 


348.3 ± 


4 


23.9 ± 0.5 


6 




PC 0025+0447 


006.9249 


+05.0616 


51768.41 


0.0138(16) 


0.0105(4) 


-0.0008(3) 





.0105(4) 


94.6 ± 1 


8 


3.6 ± 0.5 


8 




LP 349-25AB 


006.9842 


+22.3255 


54687.57 


0.0696(9) 


0.4039(10) 


-0.1654(15) 





.4365(9) 


112.27 ± 


21 


29.7 ± 0.4 


1 


young? 


2MASSW J0030300-145033 


007.6256 


-14.8426 


51840.16 


0.0374(45) 


0.2450(35) 


-0.0282(18) 





.2466(36) 


96.6 ± 


4 


31 + 4 


31 




SDSSp J003259. 36+141036. 6 


008.2474 


+ 14.1770 


51878.20 


0.0300(50) 


0.2730(70) 


0.0391(35) 





.2760(70) 


81.8 ± 


7 


43 + 8 


31 




ULAS J003402. 77-005206. 7 


008.5116 


-00.8687 


55051.60 


0.0687(14) 


-0.0167(10) 


-0.3588(8) 





.3592(8) 


182.66 ± 


16 


24.8 ± 0.5 


1 




2MASSW J0036159+182110 


009.0674 


+18.3529 


51872.12 


0.1142(8) 


0.8991(6) 


0.1200(16) 





.9071(6) 


82.40 ± 


.10 


37.66 ± 0.27 


8 




2MASS J00501994-3322402 


012.5873 


-33.3749 


55050.57 


0.0946(24) 


1.1506(21) 


0.9391(21) 


1 


.4851(21) 


50.78 ± 


.08 


74.4 ± 1.9 


1 




RG 0050-2722 


013.2279 


-27.0999 


51128.04 


0.0460(100) 


0.0562(48) 


0.0901(45) 





1063(45) 


32.0 ± 2 


.6 


10.9 ± 2.5 


27 




CPBDS J005910. 90-011401. 3 


014.7961 


-01.2336 


55068.57 


0.1032(21) 


0.8847(11) 


0.0440(12) 





.8858(11) 


87.15 ± 


ON 


40.7 ± 0.8 


1 




SDSSp J010752. 33+004156.1 


016.9684 


+00.6990 


51789.23 


0.0641(45) 


0.6280(70) 


0.0914(36) 





.6350(70) 


81.7 ± 


3 


47 + 3 


31 




CTI 012657.5+280202 


021.9132 


+28.0982 


50753.20 


0.0305(5) 


-0.1334(3) 


-0.1348(3) 





1896(2) 


224.70 ± 


10 


29.5 ± 0.5 


8 




L 726-8AB 


024.7550 


-17.9507 


51026.33 


0.3750(40) 


3.2771(6) 


0.5908(6) 


3 


.3299(6) 


79.78 ± 


01 


42.1 ± 0.4 


12 




2MASS J01490895+2956131 


027.2873 


+29.9370 


50755.30 


0.0444(7) 


0.1757(8) 


-0.4021(7) 





.4388(7) 


156.40 ± 


10 


46.9 ± 0.7 


8 




SDSS J015141. 69+124429. 6 


027.9232 


+12.7417 


50704.37 


0.0467(34) 


0.7418(42) 


-0.0368(21) 





7427(42) 


92.84 ± 


16 


76 + 5 


31 




DENIS-P J020529.0-115925AB 


031.3725 


-11.9916 


51869.20 


0.0506(15) 


0.4344(8) 


0.0549(8) 





.4378(8) 


82.80 ± 


10 


41.0 ± 1.2 


8 


triple 


SDSS J020742. 48+000056. 2 


031.9285 


+00.0157 


51774.32 


0.0293(40) 


0.1588(31) 


-0.0143(39) 





1595(30) 


95.1 ± 1 


4 


26 + 4 


20 




2MASSI J0243137-245329 


040.8072 


-24.8916 


51129.17 


0.0936(36) 


-0.2878(35) 


-0.2076(29) 





.3548(41) 


234.2 ± 


.3 


18.0 ± 0.7 


31 




BRI B0246-1703 


042.1708 


-16.8560 


51026.38 


0.0620(50) 


0.0210(90) 


-0.2730(120) 





.2740(120) 


175.7 ± 1 


9 


21.1 ± 2.1 


27 




TVLM 831-154910 


042.5486 


-01.8582 


51116.18 


0.0302(45) 


0.0660(50) 


-0.0559(44) 





.0870(60) 


130.2 ± 1 


2 


13.6 ± 2.3 


20 




TVLM 831-161058 


042.8053 


+00.7934 


51788.42 


0.0177(22) 


0.2340(70) 


0.0399(43) 





.2380(70) 


80.3 ± 1 





64 + 8 


20 




TVLM 831-165166 


042.9277 


-01.0350 


51084.21 


0.0195(39) 


0.4010(110) 


0.1970(70) 





.4470(110) 


63.8 ± 


7 


109 ± 23 


20 




TVLM 832-10443 


043.1095 


+00.9395 


51789.29 


0.0360(4) 


-0.1752(2) 


-0.1032(3) 





.2033(1) 


239.50 ± 


10 


26.8 ± 0.3 


8 




Tccgarden's star 


043.2535 


+ 16.8815 


51486.22 


0.2592(9) 


3.4228 


-3.8081 


5 


1203 


138 




94 


11 




PSO J043. 5395+02. 3995 


043.5401 


+02.3997 


55584.29 


0.1710(450) 


2.5490(110) 


0.2310(110) 


2 


.5590(110) 


84.82 ± 


25 


71 ± 20 


19 




DENIS-P J0255. 0-4700 


043.7649 


-47.0142 


51153.08 


0.2014(39) 


0.9996(27) 


-0.5655(37) 


1 


1485(22) 


119.50 ± 


20 


27.0 ± 0.5 


7 




TVLM 832-42500 


045.6455 


-01.2737 


51084.34 


0.0363(40) 


0.6720(190) 


0.3630(140) 





7640(210) 


61.6 ± 


.9 


100 ± 12 


20 




LP 412-31 


050.2486 


+ 18.9065 


50747.41 


0.0689(6) 


0.3493(5) 


-0.2557(6) 





.4329(3) 


126.20 ± 


10 


29.78 ± 0.26 


8 




2MASSW J0326137+295015 


051.5570 


+29.8376 


50771.36 


0.0310(15) 


-0.0188(8) 


0.0668(8) 





.0694(8) 


344.3 ± 


7 


10.6 ± 0.5 


8 




2MASSI J0328426+230205 


052.1777 


+23.0348 


50748.33 


0.0331(42) 


0.0126(26) 


-0.0597(49) 





.0610(49) 


168.1 ± 2 


.3 


8.7 ± 1.4 


31 




LSPM J0330+5413 


052.7038 


+54.2320 


51172.21 


0.1038(14) 


-0.1510 


-0.0050 





1511 


268 




7 


18 




LP 944-20 


054.8967 


-35.4289 


51154.22 


0.2014(42) 


0.3240(80) 


0.2960(70) 





.4390(80) 


47.6 ± 


'.! 


10.32 ± 0.29 


27 




2MASP J0345432+254023 


056.4299 


+25.6732 


51530.21 


0.0371(5) 


-0.0960(3) 


-0.0357(4) 





1024(3) 


249.60 ± 


20 


13.08 ± 0.18 


8 




LHS 1604 


057.7502 


-00.8792 


51828.37 


0.0681(19) 


0.0086(11) 


-0.4724(10) 





.4725(10) 


178.96 ± 


13 


32.9 ± 0.9 


21 


over-lum. 


2MASSI J0415195-093506 


063.8381 


-09.5835 


55070.64 


0.1752(17) 


2.2143(12) 


0.5361(12) 


2 


2782(12) 


76.39 ± 


.03 


61.6 ± 0.6 


1 




SDSSp J042348. 57-041403. 5AB 


065.9517 


-04.2339 


54341.64 


0.0721(11) 


-0.3276(5) 


0.0912(5) 





.3401(5) 


285.56 ± 


09 


22.4 ± 0.3 


1 




LHS 191 


066.5830 


+03.6100 


51569.05 


0.0584(18) 


-0.1182(16) 


-1.0154(17) 


1 


.0223(17) 


186.64 ± 


09 


83.0 ± 2.5 


21 




LHS 197 


071.5771 


+48.7477 


51545.16 


0.0523(10) 


1.0258(7) 


-0.6345(7) 


1 


.2062(7) 


121.74 ± 


03 


109.3 ± 2.1 


21 




LSR J0510+2713 


077.5838 


+27.2342 


50786.31 


0.1007(16) 


-0.2149 


-0.6339 





.6694 


199 




32 


18 




LHS 1742a 


077.6623 


+ 19.4022 


50755.39 


0.0134(10) 


0.7727(3) 


-0.3075(3) 





.8316(3) 


111.70 ± 


02 


294 ± 22 


21 


subdwarf 


LSR J0515+5911 


078.8789 


+59.1885 


51197.13 


0.0657(13) 


0.1127 


-1.0093 


1 


.0156 


174 




73 


18 




2 MASS J05185995-2828372AB 


079.7498 


-28.4773 


54366.66 


0.0437(8) 


-0.0700(5) 


-0.2756(5) 





.2844(5) 


194.25 ± 


10 


30.9 ± 0.6 


1 




2 MASS J05325346+8246465 


083.2228 


+82.7796 


51238.10 


0.0423(18) 


2.0441(15) 


-1.6654(15) 


2 


.6367(16) 


129.17 ± 


.03 


296 ± 12 


23 


subdwarf 


LHS 207 


084.5527 


+ 79.5219 


51822.51 


0.0451(14) 


0.8412(6) 


-0.8581(6) 


1 


.2016(6) 


135.57 ± 


.03 


126 ± 4 


21 




SDSSp J053951. 99-005902.0 


084.9667 


-00.9839 


51116.34 


0.0761(22) 


0.1643(22) 


0.3159(32) 





.3561(35) 


27.49 ± 


28 


22.2 ± 0.7 


31 




2MASSI J0559191- 140448 


089.8314 


-14.0809 


54519.25 


0.0966(10) 


0.5718(16) 


-0.3330(16) 





.6617(16) 


120.21 ± 


14 


32.5 ± 0.3 


1 


over-lum. 


2MASS J06411840-4322329 


100.3267 


-43.3758 


51271.04 


0.0560(60) 


0.2160(90) 


0.6130(90) 





.6490(90) 


19.4 ± 


8 


55 + 6 


2 





o 

03 



Table 9 — Continued 



Object 



2MASS J07003664+3157266AB 
ESO 207-61 
LHS 1901AB 

2MASS J07193188-5051410 
UGPS ,1072227. 51-054031. 2 
2MASSI J0727182+171001 
LHS 234 

2MASSI J0746425+200032AB 
LP 423-31 

SDSS J080531. 84+481233. OAB 
DENIS J081730. 0-615520 
2MASSI J0825196+211552 
ULAS J082707. 67-020408. 2 
LHS 248 

SDSSp J083008. 12+482847.4 
LHS 2021 
LHS 2026 

2MASS J08354256-0819237 
SDSSp J083717.22-000018.3 
LHS 2034 
LHS 2065 

2MASSI J0856479+223518AB 
LP 368-128 

ULAS J090116. 23-030635.0 

DENIS-P J0909. 9-0658 

2MASSW J0920122+351742AB 

SDSS J092615. 38+584720. 9AB 

2MASSI J0937347+293142 

2MASS J09393548-2448279 

TVLM 262-111511 

ULAS J094806. 06+064805.0 

TVLM 262-70502 

2MASS J09522188-1924319AB 

2MASS J10043929-3335189 

TVLM 263-71765 

SSSPM J1013-1356 

2MASSI J1017075+130839AB 

ULAS J101821. 78+072547.1 

2MASS J10185879-2909535 

SDSS J102109. 69-030420. 1AB 

TVLM 213-2005 

2MASSI J1047538+212423 

LHS 292 

LHS 2314 

Wolf 359 

DENIS-P J1058. 7-1548 
SSSPM J1102-3431 
LHS 2351 

SDSS J111010. 01+011613.1 
2MASS J11145133-2618235 



a J2000 
(deg) 


^.12000 
(deg) 


Epoch 
(MJD) 




Tab 

C" 




fi a cos 8 

(" yr -1 ) 


(' 


M ,5 

' yr -1 ) 




" yr" 1 ) 


P.A. 

(deg) 




V'tan 
(km/s) 




Ref 


105 


1533 


+ 31 


9562 


54513 


30 





0867 


12) 





1424(7) 


— 


oo4o( ( ; 





5 * zo{ 1 ) 


IDO. DO ± 


07 


31.3 ± 


4 


1 


1(1(1 


9720 


-49 


0140 


51600 


09 





0541 


45 ) 


-0 


0100(60) 





3910( f 0; 





OAT A/ 7A i. 

39 1U( / U J 


3DO.O ± 


8 


34.3 + 2 


9 


27 


1(17 


7987 


+43 


4984 


54513 


31 


" 




10) 





3544(9) 




r ftcjo ( (\\ 

oooz^y ) 




DDoU (y ) 


14 (.yu it u 


08 








109 


8828 


-50 


8614 


51615 


10 




0326 


24) 





1981(33) 








on 7/1 < i "3 ^ 

ZU ( 41(00 ) 






30.2 ± 2 


3 




111) 


6137 


-05 


6750 


55257 


50 





OAoa 


24) 


-0 


9037(17) 





or,i o/i /i\ 
3olo(14 ) 





ii£nc < i *7\ 

ybyo(i i ) 


zyl.2 1 ± 


08 


18.94 ± 


19 


1 ' 


1 1 1 


8297 


+ 17 


1646 


55125 


63 





1125 


9) 


1 


0471(9) 


— 


TCZ A 1 / A\ 

I b41(9; 


1 


zyb2(9 j 


120.12 ± 


04 


54.6 ± 


4 


1 


115 


0801 


-17 


4125 


50894 


11 





1070 


10) 


1 


1440(19) 


— 


c r^OA/ o(7\ 

bodvyZ i ) 


1 


A TAC Mi-) 

z ;Ub(ib ) 


i i c on _i_ i\ 
110.80 ± 


13 


56.3 ± 


8 





116 


6764 


+20 


0089 


54517 


34 





0811 


9) 


-0 


3659(7) 


— 







oby i{ i ) 


ZOl.Ol ± 


08 


21.61 ± 


24 


1 


118 


0996 


+ 16 


2044 


50752 


50 





0544 


10) 





1813 


— 


35(12 





3997 


1 53 




35 






121 


3814 


+48 


2094 


54428 


60 





0431 


10) 


-0 


4583(7) 





049o( ( ) 





4blU( I) 


27D.2U ± 


09 


50.7 ± 1 


2 


1 


124 


3750 


-61 


9211 


51545 


24 





2030 


130) 


-0 


3300(500) 


1 


0970(430) 


1 


1470(420) 


343.0 ± 2 


7 


26.8 ± 2 





3 


126 


3320 


+21 


2645 


50822 


40 





0938 


10) 


-0 


5097(16) 


— 


2884(19) 





5856(14) 


240.50 ± 


20 


29.6 ± 


3 


8 


126 


7820 


-02 


0689 


53736 


50 





0200 


31) 





0267(27) 


— 


10o9(24 ) 





1 Vzzyzo ) 


166.2 ± 1 


4 


20.5 ± 2 


5 


20 


127 


4562 


+26 


7763 


50846 


25 


" 




30) 


-1 


1390 


-0 




1 








22 




29 


127 


5344 


+48 


4801 


51192 


31 





i 04 


34) 


-1 


0060(60) 


— 


( oyi5(_4i5 ) 


1 


OC7ri 1 7A \ 

ZO I V{ I V) 


ZOZ.OO ± 


I; > 


79 ± 4 




31 


127 


6357 


+09 


7876 


51610 


13 





0598 


45) 


-0 


5002(34) 


— 


448 l{oo ) 





^ 7A A /AO) 

b ( zU[zz ) 


228. 1 ± 


4 


53 ± 4 




7 


128 


1270 


-01 


5772 


51144 


2!) 





0508 


6) 





1648(3) 


— 


a tzm I o \ 
4d91(_3; 





A A 7A / 0\ 

49 ( z[o) 


100.04 ± 


0.3 


46.4 ± 


5 


21 


128 


9274 


-08 


3233 


51201 


24 





1 170 


110) 


-0 


5200(90) 





a a \ 





TAOA/OA) 

593U(oU ) 


298.8 ± 1 





23.9 ± 2 


3 


2 


120 


3217 


-00 


0050 


51259 


68 


" 


0340 


130) 


-0 


0150(80) 


- ° 


± < Z\Jy± 1 U ) 





I ( OU (J. I u) 






24 ± 12 


j? 


130 


1240 


+ 18 


4026 


51105 


50 





0713 


11) 


-0 


8132(6) 


— 


A A on/c\ 
448U(Oj 





noc a ( a\ 
yzo4(b J 


z41 . 10 it 


04 


61.7 ± 1 





21 


133 


4008 


-03 


4923 


51173 


27 





1173 


15) 


-0 


5096(9) 


— 


a aa a / 1 r\\ 





o4 ( b(y J 


O A O E O _1_ A 

248.03 it 


10 


22.13 ± 


29 


21 


134 


1992 


+22 


5884 


54428 


62 





0324 


10) 


-0 


1869(10) 


— 


1(132(8; 





i o7^/in\ 
1» ( 4( 1U) 


o g r nrr _1_ a 
200.90 it 


24 


27.4 ± 


9 


1 


135 


0983 


+21 


8348 


51123 


47 





1069 


27) 


-0 


5097(37) 


— 


£QT3 /I \ 
OSZO(34 ) 





77QO ("AO \ 

( ( oV{ZZ ) 


001 O _l_ A 

221.2 it 


3 


23.4 ± 


4 


14 


135 


3176 


-03 


1097 


53736 


50 





0020 


20 ) 


-0 


0386(23) 


— 


ZO IZyZo ) 





^b4U(^o J 


ICO A 1 o 

ISO. 4 it 


5 


20.0 ± 


9 


20 


137 


4896 


-06 


9718 


51185 


36 





0425 


42) 


-0 


1839(26) 





A OAT/ OA) 

UZU J \o\J ) 





l»ol \ZO ) 


f)7C A _1_ A 

2 (0.4 it 


9 


20.6 ± 2 


1 


2 


140 


0506 


+35 


2949 


54427 


66 





0344 


8) 


-0 


1889(7) 


— 


1 AO K 1 T\ 

Li)oo\ ( ) 





Z ( 4U(o ) 


OOO CO 1 a 

Z2O.09 it 


13 


37.8 ± 


9 


1 


141 


5642 


+58 


7889 


54513 


41 





0437 


11) 





0102(5) 


— 


O 1 ft*3 / K \ 

Zladyo ) 





2165(5) 


i TT an _l_ A 
1 1 1 .OU it 


12 


23.5 ± 


6 


1 


144 


3953 


+29 


5281 


51636 


28 





1034 


18) 





9411(12) 


_i 


olooylZ) 


1 


bl 1 4( IzJ 


AAA * o 1 a 

144.42 it 


04 


46.9 ± 


5 


2.^ 


144 


8979 


-24 


8078 


51584 


13 





1873 


40 ) 





5734(23) 


— 1 


n A A *7 / ^ K\ 

U44 ( yzo) 


1 


1 A1 7/AC) 
191 l[ZO ) 


151.24 +_ 


1 1 


30.2 ± 


7 


5 


14.-) 


5939 


+42 


7599 


50926 


24 





0340 


00 ) 





1680(80) 


— 


AAAA/AA\ 

2UUU(90 ) 





OC1 A/l OA) 

zblU( 12U J 


140. 1 + 


5 


36 ± 7 




20 


147 


0252 


+06 


8014 


53736 


50 





0272 


42) 





1990(70) 


— 


Z 1 41^ l\J) 





i 'jnn < 7n) 
ooyU( ( U ) 


143.9 i 1 


1 


59 ± 9 




20 


147 


9487 


+42 


5641 


50931 


23 





02-:>() 


40 ) 





0969(47) 


— 


1 7KA/ , 7I1'\ 

1 i oU( iU) 





zUlU(mJ ) 


151.2 i 


9 


37 ± 6 




20 


148 


0912 


-19 


4089 


50931 


11 





0.338 


30) 


-0 


0611(35) 


— 


1 A1 K/OB\ 
-LUl0(z8) 





l 1 Of;/Ai ) 
i loKtyZi. ) 


211.0 ± 1 


9 


16.6 ± 1 


5 


7 


151 


1637 


-33 


5886 


51300 


99 





0550 


00 ) 





2435(37) 


— 


2533(3 l ) 





3514(3 ( ) 


136. 1 + 


6 


30 ± 3 




2 


152 


7510 


+42 


7510 


51230 


33 


o 


0319 


29 ) 


-0 


1330(60) 


_ o 


1 d.QOi'fin 1 ! 

X'rtiyV ^ UU j 


o 




221 .8 + 1 


4 


29.8 ± 2 


9 


20 


153 


2806 


-13 


9390 


51214 


24 





0203 


20) 





0691(13) 


-1 


0249(13) 


1 


0272(13) 


176.14 ± 


07 


240 ± 23 


23 


154 


2818 


+ 13 


1442 


54514 


44 





0302 


14) 





0479(5) 


-0 


1178(5) 





1272(5) 


157.86 ± 


24 


20.0 ± 


9 


1 


154 


5908 


+07 


4298 


53736 


50 





0250 


20) 


-0 


1837(26) 


-0 


0151(31) 





1843(26) 


265.3 ± 1 





34.9 ± 2 


9 


20 


154 


7450 


-29 


1649 


51243 


10 





0353 


32) 


-0 


3401(20) 


-0 


0939(26) 





3529(19) 


254.6 ± 


4 


47 ± 4 




2 


155 


2902 


-03 


0723 


54514 


45 





0299 


13) 


-0 


1626(6) 


-0 


0745(7) 





1789(6) 


245.38 ± 


21 


28.3 ± 1 


3 


1 


155 


3643 


+50 


9179 


51175 


45 





0301 


4) 


-0 


3856(1) 





0514(7) 





3890(1) 


277.60 ± 


10 


61.3 ± 


8 


8 


161 


9744 


+21 


4065 


50842 


42 





0947 


38) 


-1 


6620(70) 


-0 


4741(42) 


1 


7280(80) 


254.08 ± 


13 


87 ± 4 




31 


162 


0524 


-11 


3356 


51203 


31 





2203 


36) 





6162 


-1 


5252 


1 


6450 


158 




35 




29 


162 


2641 


+05 


0396 


51586 


21 





0411 


23) 


-0 


3651(15) 


-0 


4623(15) 





5891(14) 


218.30 ± 


15 


68 ± 4 




21 


164 


1203 


+07 


0147 


51604 


21) 





4191 


21) 


-3 


8467 


-2 


6935 


4 


6960 


235 




53 




29 


164 


6995 


-15 


8048 


50897 


23 





0577 


10) 


-0 


2529(5) 





0414(4) 





2563(5) 


279.30 ± 


10 


21.1 ± 


4 


8 


165 


5410 


-34 


5099 


51264 


16 





0181 


5) 


-0 


0671(6) 


-0 


0140(6) 





0686(6) 


258.2 ± 


5 


18.0 ± 


5 


25 


166 


5791 


+04 


4758 


51589 


22 





0481 


31) 


-0 


3290(90) 





3720(90) 





4970(120) 


318.5 ± 


6 


49 ± 3 




27 


167 


5412 


+01 


2700 


54514 


50 





0521 


12) 


-0 


2171(7) 


-0 


2809(7) 





3550(7) 


217.71 ± 


11 


32.3 ± 


7 


1 


168 


7033 


-26 


3075 


55280 


39 





1792 


14) 


-3 


0189(11) 


-0 


3840(16) 


3 


0432(11) 


262.75 ± 


03 


80.5 ± 


6 


1 



o 
-1 



Table 9 — Continued 



Object 


a J2000 
(deg) 


<5j2000 
(deg) 


Epoch 
(MJD) 




""libs 

(") 


fJ, a COS 5 

C" yr- 1 ) 


( 


M<5 

" yr -1 ) 




M 

(" y- 1 ) 


P.A. 

(dog) 




Vtan 
(km/s) 


Ref. 


Note 


T T_TO 00*17r. A T~> 

Lttb z30 1 aAr> 


17(1 


4539 


-13 


2190 


54520 


49 





0730 


21) 


-0 


4869(23) 


— (1 


U014( 18; 





A AAO / OO \ 

4yU»(z^; 


2D2.81 ± 


21 


Ol A _l_ A A 

31. y ± o.y 


1 




OTV4~AOO"\A~ r 71 1 ^i^OylC I OOOhrO A D 

Z Al Abb VY J 1 14(j..^4b + zz t iUo JAhi 


176 


6441 


+22 


5152 


54514 


51 





0349 


10) 





0256(7) 





AO A A / O \ 

u»y4(e; 





Afion/o\ 

Uyd0(o; 


16.0 + 


4 


12.6 zb 0.4 


1 




TTT AO 11 1 KHQO TO 1 nfl/in^O A 

ulad j i loUoo. i y-|-uy4y4z\y 


177 


6616 


+09 


8286 


53736 


50 





0170 


80) 


-0 


1070(160) 


— 


UdZUyoU ) 





1 1 OA/ 1 CA1 

llzb\lbU ) 


253 i 4 




32 zb 19 


20 




T IT O 171 


178 


4695 


+06 


9989 


51607 


32 





0703 


27) 





2572(19) 


— 


ooob(loj 





QA1 K 1 1 Q. \ 

oyio^ioj 


1D3.2C5 ± 


10 
L / 


£IA OIOO 

bU.z zt Z.O 


21 




OA/I A O OAAY 71 0(17^^ 1 0Q00 ^ -1 Vi 


181 


8894 


-39 


5483 


51300 


18 


" 


0191 


4) 


-0 


0642(4) 


-0 


none/ a \ 
UZZb(4 ) 





ACQ 1 (A \ 

UbOl (4 ) 


« 4- n 

ZOU . D it U 




1 fi 4- n a 
ib. y zt u. 4 


10 


TIA/A n 1 i n rA + 

1. vv/\. pianct 


JJVLAbb W J 1 ZU ( 334 — 3y3z 54 


181 


8894 


-39 


5483 


51300 


18 





0191 


4) 


-0 


0642(4) 


— 


UJzo(4; 





Ubol(4) 


250.D ± 


3 


1 n _i_ a a 

ib.y zh 0.4 


10 


TWA 


A cc iioaac^io I fl^^^^O A D 
Z4VlAbb J IzUyoulo— lUU4UU8Aii 


182 


4851 


-10 


0679 


54513 


-.2 





0458 


10) 





2661(5) 


— 


3554(0; 





A A A A / & \ 

4440 (b; 


143. 18 ± 


()(i 


1 A _l_ 1 A 

4b. U zt l.U 


1 




OM A OOT T1017im noi i i o 

ZlVI Abbl Jlzl * 1 1U — Uolllo 


184 


2963 


-03 


1870 


51208 


26 





0908 


22) 


-1 


0544(17) 





U (ooylo) 


1 


UD f 1(1 ' ) 


J. 1 4 . 1 U ± U 


10 


55.2 zt 1.3 


28 




ddt di ooo noo 
id ti l ULZZZ — S.ZZZ 


186 


2176 


-12 


6431 


50903 


27 





0586 


38) 


-0 


2610(110) 


— 


1 07(1/ 1 1 A\ 
lo ( U\11U ) 





QOOA/1 1 Al 
.5Z^Z^U(11U ) 




9 


of; Alio 

zb.u zt i.y 


27 




n^fl A oo tiiocc^on 070A.i£?i2.AD 
JMAbb J lzzi>!>4oz — z / 3940b A 13 


181, 


4763 


-27 


6630 


50998 


97 





0751 


25) 





3849(19) 


— 


fJOOl / A£?\ 

Dzoz(zd) 





70£?0/0A\ 

( cibo(zy) 


1 A O C A _l_ A 

148.00 ± 


10 


46.5 zt 1.6 


28 




T\ TJ 1 AT TO TZ> T1 no O 1 C^17 A D 

JJUjlNlb-ir jLZZo.Z — 154rArS 


187 


0639 


-15 


7935 


54514 


-.4 





0448 


18) 





1344(9) 


— 


1 oco/n\ 
ltioo{ij) 





O O O A / A \ 

ZZtiyyi)) 


AAA I~tA _l_ A 

144.04 ± 


22 


24.2 zt 1.0 


1 




2MASS J12373919-t6526148 


189 


4133 


+65 


4374 


51250 


47 





0961 


48) 


-1 


0020(80) 


— 


5250(60) 


1 


1310(90) 


242.33 ± 


23 


55.9 zt 2.9 


31 




OM A OOIAT 71 1011070 1 K K 1 K O 7 A O 

zAIAbb vv J iZd\)Z i z + ooloo * Ahi 


189 


8645 


+55 


2605 


54513 


53 





0424 


21) 





1252(11) 


— 


AAA A 1 1 A\ 

UUU4^1U ) 





nso/n\ 
lz5z(ll ) 


90.2 i 


5 


14.0 zt 0. 7 


1 




OnQOn 11 OK/IKQ A A (1111/17 A 
bUbbp J lZD40O.yU — Ulz^4f.4 


11)3 


7247 


-01 


3799 


51202 


38 





0849 


19) 


-0 


4787(20) 





1 QA1 i O A \ 

1oU1(_o4 ) 




a an 1 /1 o\ 
4ybl(loJ 


200.2 ± 




07 7 _i_ a a 
Z I . ( ± U.D 


8 




bbbrlvl JlZOb — 14Uo 


11)4 


0586 


-14 


1443 


51238 


21 





0188 


19) 


-0 


7399(13) 


-1 


AAA£I 1 1 A \ 
UUUD(_14 ) 


1 


OA A Kf ~\ A\ 

z44o ( 14 ) 


216.48 ± 


06 


314 zt 31 


23 


subclwarf 


bDbb J IZhoo ! . 13 — Uzz4oz.4 


11)4 


1549 


-02 


4145 


51220 


27 





0111 


2))) 


-0 


5121(19) 


— 


AATT/1 A\ 

z\) ( 1 (iy) 




CAOO/1 A\ 

5yzo(iy) 


239.83 ± 


18 


O 7 A _l_ 7A 

zo4 zt (0 


23 


sub d war f 


Kclu-lAhS 


196 


4168 


-25 


6848 


54514 


56 





0497 


24) 


-0 


2992(12) 


— 


A A A 1 / 1 C\ 

0041(15 ) 





OAAO/1 0\ 

z^yy^(i^ ; 


269.21 ± 


28 


28.5 zt 1.4 


1 




T CD"M T 1 O 1 .1 I 1 O O A A D 

LibrlVL J 1314+ loJUAri 


198 


5850 


+ 13 


3337 


51573 


43 





0610 


28) 


-0 


2424 


— 


1850 





3053 


233 




24 


18 




ttt aq n yi f.ho /in i nonfio? a 
ULAo J lo loUo . 'iZ-f-UoZoZ ( .4 


198 


7851 


+08 


4409 


53736 


50 





0430 


80) 


-0 


0600(90) 


— [) 


uyt>u(_yu ) 





1 1 OA/ 1 AA\ 

11oU(1UU ) 


212 ± 4 




10 13 _u a 
Iz . D zt Z . D 


20 




once n QiKin 01 aaoqoi k 

bUbbp J LoZoZii.aZ — UU0S0I.O 


201 


6242 


-00 


6421 


51212 


34 





0500 


60) 


-0 


2260(80) 


— 


1U f U^uU ) 





O K 1 A/AA\ 

Zoiuyztu ) 


244.6 ± 1 





24 zt 3 


31 




MAboW J lozevjoU + zl 144:.* 


2112 


2293 


+21 


2468 


51321 


15 





0310 


38) 





2192(17) 


— 


(AOO/1 o\ 

4zoz\l») 





A Ol 1 /1 0\ 

4»11(1») 


152.90 ± 


20 


74 zt 9 


8 




TTT AO T1 Q Q K E O /IK 1 11 QAncr O 

ULAo J looooo.4o + lloUUo.z 


203 


9728 


+ 11 


5014 


55287 


48 





0999 


16) 


-0 


1908(14) 


— 


O AO A 1 1 A \ 

zUz4( 14 ) 





07430 / 1 o\ 
z / oz \i-Z) 


223.3 ± 


3 


1 O OA -L A OO 

lo.zU zt U.ZZ 


1 




OnQOr. 11 9/lfi/li; A K A AO 1 CA ,1 
bUbbp J 1o4d4D.4D — UU.3lOU.4 


206 


6931 


-00 


5306 


51943 


33 





0683 


23) 


-0 


5032(32) 


— 


1 1 10/1 A\ 

114,5 (_iyj 





51bU(ao ) 


257.20 ± 


20 


35.8 zt 1.2 


28 




O M A O O TI/IA/I/IO/IO. 51 CdQin AD 

zAIAbb J 14U44y4fS— -oloyooUAti 


211 


2071 


-31 


9924 


54515 


00 





0421 


ID 





3448(10) 


— 


A1 AQ i 1 A \ 

UlUo\14 ) 





O A CA/ 1 A\ 

a4bU(lU ) 


91.79 ± 


23 


QO Q I 1 A 

00.0 zt l.U 


1 




O T\ OO TI <1 AO 1 10h100£? 7 

blJbb J141bi!4.Uo + 134i5Zb. 1 


214 


1009 


+ 13 


8080 


55307 


42 





1097 


13) 





0952(14) 





IOOA/1 .1\ 

idzy(_i4 ) 





1035(14 ; 


35.6 ± 


5 


7 A 7 _l_ A 1 A 

1 .V t zt 0. 1U 


1 


low- Z ? 


T OT3 TI IOC I 7iAf| 

Lbrt J 14zo-f- ( lUz 


216 


2713 


+ 71 


0360 


51318 


21 





0134 


5) 


-0 


6050(3) 


— 


1 r,nn/ 1 a\ 

ibyy^iu ) 





(50 C O / O \ 

oZDtiyZ ) 


255.20 ± 


10 


222 zt 9 


9 


subclwarf 


1 tjo on 1 n 

LiMb zyiy 


217 


0175 


+ 13 


9372 


51227 


42 





0828 


41) 


-0 


3584 


— 







5944 


217 




34 


18 




T TJO onOit 
LiMb zyz4 


217 


1801 


+33 


1775 


51612 


34 





0908 


13) 


-0 


3457(4) 


— 


7A7(1( A \ 

1 u 1 y(4 / 





7070 ( A \ 

to ( B(4j 


206.03 ± 


03 


41.1 zt 0.6 


21 




T TJO OAOA 

Litlb zyoU 


217 


6578 


+59 


7236 


51251 


47 





1038 


14) 


-0 


8025(7) 





1 a cz / c: \ 

1odo(d; 





Ol (17/7\ 

aiy ( ( ( ) 


281.74 ± 


04 


37.4 zt 0.5 


21 




O T\ OO TI ;IOC1 7 OA nni^n n 

blJbb J14351 /.zU — UU4blz\y 


218 


8217 


-00 


7703 


51285 


21 





0100 


50) 





0220(80) 





A 1 AA /i?A\ 
1(11)0(00 ) 





AO C A / AA\ 

oz50(yo ) 


65 ± 11 


12 zt 10 


31 




OTlOO 11 4 70 /ill 1 Q 1 7 A 

blJbb J 14oooO. * z — UU4o4 / .U 


218 


8989 


-00 


7298 


51285 


21 





0160 


60) 





0218(46) 


— 


1 AC A/ AA\ 

luou^yu ) 





1 AQ A/ AA\ 

iuoU(yu ) 


168.3 ± 2 


3 


32 zt 13 


31 




1 UO O 77 


219 


7513 


+ 18 


6607 


51614 


38 





0284 


8) 


-0 


0115(2) 


_i 


Ol rQ/'}\ 
Z 1 O ( .3 ) 




Ol c A / O \ 

z 1 y ( ) 


180.54 ± 


01 


203 zt 6 




subclwarf 


ITiTAOOlAV T1/IOAOQ/I I 1 AOA1 C 

ziviAbb w j i4oyzo4+ iyzy 10 


219 


8682 


+ 19 


4875 


50609 


26 





0696 


5) 


-1 


2298(7) 





A 1 \ f; <7 1 \ 
4UD < \ZZ ) 




O A K O / O \ 
Z>jtiO\Z ) 


288.30 ± 


10 


QQ O 1 A 

00.2 zt U.D 


8 




OOODT\/T ~X 1 A A A OA 1 A 

bbbrlvl J 1444 — Z^Uiy 


221 


0861 


-20 


3229 


50941 


14 





0617 


21) 


-2 


8939(25) 


— 1 


Ar •lA/"or\ 

y54y(zo ) 


3 


4yz^4(zJ5 ) 


235.96 ± 


04 


268 zt 9 


23 


subclwarf 




221 


5026 


+00 


4144 


51641 


24 





0455 


33) 





1800(70) 


— 


Ofi55i'd.1 1 





1 J 1 U ^ 1 U J 


110.1 ± 1 





90 n 4- 1 ft 
a\j . u zrz J. . u 


31 




LHS 3003 


224 


1596 


-28 


1632 


50990 


95 





1590 


50) 


-0 


4700(100) 


-0 


8440(120) 





9660(130) 


209.1 ± 


5 


28.7 ± 1.0 


27 




CFBDS J145829+10134AB 


224 


6225 


+ 10 


2284 


55283 


56 





0313 


25) 





1740(21) 


-0 


3818(25) 





4196(26) 


155.50 ± 


28 


63 ± 5 


1 




TVLM 513-46546 


226 


2841 


+22 


8339 


51613 


40 





0944 


6) 


-0 


0246(3) 


-0 


0579(4) 





0629(4) 


203.0 ± 


3 


3.16 ± 0.03 


8 




TVLM 513-42404 


225 


5888 


+25 


4319 


51320 


26 





0350 


100) 


-0 


1210(90) 


-0 


0380(70) 





1270(90) 


253 ± 3 




17 ± 5 


20 




2MASSW J1503196+252519 


225 


8321 


+25 


4237 


54575 


47 





1572 


22) 





0901(16) 





5618(16) 





5690(16) 


9.11 ± 


10 


17.16 ± 0.25 


1 




SDSS J150411. 63+102718. 3 


226 


0493 


+ 10 


4546 


55050 


24 





0461 


15) 





3737(19) 


-0 


3692(20) 





5253(19) 


134.66 ± 


22 


54.0 ± 1.7 


1 


over-lum. 


2MASSW J1507476-162738 


226 


9487 


-16 


4607 


50936 


22 





1364 


6) 


-0 


1615(15) 


-0 


8885(6) 





9031(5) 


190.30 ± 


10 


31.39 ± 0.14 


8 




TVLM 868-110639 


227 


5702 


-02 


6855 


51257 


27 





0612 


47) 


-0 


4050(120) 


(1 


0240(60) 





4060(120) 


273.4 ± 


8 


31.5 ± 2.6 


20 




TVLM 513-8328 


228 


5856 


+23 


6848 


50613 


29 





0241 


45) 


-0 


1130(80) 


-0 


0480(70) 





1230(90) 


247 ± 3 




24 ± 5 


20 




SDSS J153417.05+161546.1AB 


233 


5711 


+ 16 


2630 


54515 


65 





0249 


11) 


-0 


0799(7) 


-0 


0361(8) 





0877(7) 


245.7 ± 


5 


16.7 ± 0.8 


1 




2MASSI J1534498-295227AB 


233 


7083 


-29 


8747 


54515 


66 





0624 


13) 





0934(10) 


-0 


2600(13) 





2763(13) 


160.24 ± 


20 


21.0 ± 0.4 


1 




DENIS-P J153941. 9-052042 


234 


9246 


-05 


3452 


51256 


33 





0645 


34) 





6013(27) 





1047(34) 





6104(26) 


80.1 ± 


3 


44.9 ± 2.4 


2 




WISEPA J154151. 66-225025. 2 


235 


4649 


-22 


8405 


55665 


00 





3500 


1100) 


-0 


7800(2300) 


-0 


2100(2600) 





8500(2300) 


254 ± 18 


11 ± 5 


10 




2MASS J15462718-3325111 


236 


6133 


-33 


4198 


51003 


16 





0880 


19) 





1211(23) 





1901(23) 





2254(22) 


32.5 ± 


(i 


12.15 ± 0.29 


28 




2MASSW J1553022+153236AB 


238 


2585 


+ 15 


5442 


54576 


51 





0751 


9) 


-0 


3858(7) 


(} 


1662(8) 





4201(7) 


293.30 ± 0.12 


26.5 ± 0.3 


1 





Table 9 — Continued 



Object 


a J2000 


5 J2000 


Epoch 


""aba 


(i a cos <5 




M 


P.A. 


v tan 


Ref. 


Note 




(deg) 


(deg) 


(MJD) 


(") 


(" y' 1 ) 


C" yr -1 ) 


(" yr" 1 ) 


(deg) 


(km/s) 







LSR J1610 — 0040AB 


242 


02 OS 


— 00 


0814 


51243 


36 


o 


.0310(3) 


—0.7942(21) 


_ i 


.2090(14) 


1.4465(2) 


213.30 ± 


10 


221.0 ± 1.8 


9 




246 


0599 


+00 


4877 


51290 


23 


o 




— ^799.1 1 fll 

U.i) 1 iO^lUj 


— 


nn<n ( i Ql 






.3 


iQ/ic 11)97 


28 


2MASS J16262034+3925190 


246 


5848 


+39 


4220 


50932 


43 


o 


.0299(11) 


— 1.3815(10) 


o 


.2394(10) 


1.4021(10) 


279.83 ± 


04 


223 ± 8 


23 


SDSS J162838. 77+230821.1 


247 


1624 


+23 


1388 


54576 


52 


o 


.0751(9) 


0.4123(8) 


— 


.4430(8) 


0.6052(8) 


137.06 ± 


07 


38.2 ± 0.5 


1 


2MASSW J1632291 + 190441 


248 


1213 


+ 19 


0780 


50607 


30 


o 


.0656(21) 


0.2931(9) 


— 


.0538(10) 


0.2980(9) 


100.40 ± 


2(1 


21.5 ± 0.7 


8 


LHS 3241 


251 


6315 


+34 


5821 


51316 


27 


o 


.0843(8) 


—0.3690 


— 


.3945 


0.5402 


223 




30 


1 1 


WT^P ]~\(\A.7~\ r \ ^74-^^9(^9. ^ 

V V 1 Hj tllU'il IO.iJI ^ JUOiWO.u 


251 


8159 


+56 


5349 


51308 


41 


o 


, -Li-Uw^iiyu ) 




o 






o^j o . u nz ± 


7 


12 + 3 


16 


2MASSW J1658037+702701 


254 


5159 


+70 


4504 


51626 


38 


o 


.0539(7) 


—0.1468(7) 


— 


.3133(9) 


0.3460(9) 


205.10 ± 


10 


30.4 ± 0.4 




DENIS-P J170548. 3— 051645 


250 


4514 


— 05 


2795 


51268 


32 


o 


.0450(120) 


0.1110(100) 


— 


.1150(100) 


0.1600(100) 


136 ± 4 




17 + 5 


2 


2MASSI J1711457+223204 


257 


9406 


+22 


5346 


50614 


33 


o 


.0331(48) 


0.0310(70) 


— 


.0042(39) 


0.0310(80) 


98 + 7 




4.5 ± 1.3 


31 


2MASSW J1728114+394859AB 


262 


0481 


+39 


8164 


54576 


59 


o 


.0387(7) 


0.0358(5) 


— 


.0183(5) 


0.0402(5) 


117.2 ± 


.8 


4.92 + 0.11 


1 


LSPM J1735+2634AB 


263 


8045 


+26 


5793 


54576 


00 


o 


.0667(14) 


0.1496(7) 


— 


.3192(8) 


0.3525(8) 


154.88 ± 


12 


25.1 ± 0.5 


1 


WISEP J174124. 27+255319. 6 


205 


3520 


+25 


8929 


51645 


39 


o 


.1820(380) 


—0.4880(160) 


_ 1 


.4760(160) 


1.5550(160) 


198.3 ± 


.6 


41 + 9 


16 


2MASSW J1750129+442404AB 


207 


5533 


+ 44 


4019 


54576 


00 


o 


.0303(10) 


—0.0151(8) 


o 


.1433(9) 


0.1441(9) 


354.0 ± 


.3 


22.6 ± 0.7 


1 


2MASS J17502484— 0016151 


267 


6035 


— 00 


2709 


51257 


41 


o 


.1085(26) 


—0.3992(32) 


o 


.1957(33) 


0.4445(32) 


296.1 ± 


4 


19.4 ± 0.5 


2 


SDSSp J175032. 96+175903. 9 


267 


6372 


+ 17 


9845 


51260 


48 


o 


.0362(45) 


0.1780(70) 


o 


.1000(50) 


0.2040(80) 


60.8 ± 1 




27 + 4 


3 1 


LP 44-162 


209 


3142 


+70 


7003 


51316 


33 


o 


.0524(11) 


0.0130 


o 


.3292 


0.3295 


2 




30 


18 


2MASSI J1835379+325954 


278 


9079 


+32 


9985 


50923 


48 


o 


.1765(5) 


—0.0807(13) 


— 


.7547(11) 


0.7590(11) 


186.10 ± 


10 


20.39 ± 0.06 


22 


LP 335-12 


279 


8879 


+29 


8712 


51638 


45 


o 


.0793(20) 


0.0798 


— 


.2183 


0.2324 


160 




14 


18 


LP 44-334 


280 


0099 


+72 


6817 


51319 


46 


o 


.0593(22) 


—0.0330 


o 


.1891 


0.1920 


350 




15 


18 


2MASSW J1841086+311727 


280 


2859 


+31 


.2911 


50924 


44 


o 


.0236(19) 


0.0594(32) 


o 


.0416(26) 


0.0726(37) 


55.0 ± 1 


.5 


14.6 ± 1.4 


3 1 


CE 507 


280 


8016 


— 33 


3754 


51620 


40 


o 


.0655(25) 


—0.1557(42) 


— 


.3615(28) 


0.3936(24) 


203.3 ± 


7 


28.5 ± 1.1 


7 


LHS 3406 


280 


8422 


+40 


6725 


51288 


50 


o 


.0707(8) 


—0.1187(4) 


o 


.5940(4) 


0.6057(4) 


348.70 ± 


04 


40.6 ± 0.5 


21 


SCR J1845 — 6357AB 


281 


2726 


— 63 


9632 


51693 


19 


o 


.2595(11) 


2.5919(18) 


o 


.6175(27) 


2.6644(17) 


76.60 ± 


06 


48.69 ± 0.21 


14 


2MASSI J1847034+552243AB 


281 


7648 


+55 


3 78 8 


54314 


30 


o 


.0298(11) 


0.1244(10) 


— 


.0621(11) 


0.1391(10) 


116.5 ± 


.5 


22.1 ± 0.8 


1 


LSR J2036+5059 


309 


0902 


+51 


0014 


51702 


31 


() 


.0216(13) 


0.7552(13) 


1 


.2578(13) 


1.4671(13) 


30.98 ± 


05 


322 ± 19 


23 


SDSS J205235. 31 — 160929. SAB 


313 


1477 


— 16 


1580 


54314 


45 


o 


.0339(8) 


0.3997(6) 


o 


.1527(7) 


0.4279(6) 


69.09 ± 


09 


59.8 ± 1.4 


1 


2MASS J21011544+1756586AB 


315 


3143 


+ 17 


9496 


51671 


49 


() 


.0301(34) 


0.1440(29) 


— 


.1509(30) 


0.2085(37) 


136.3 ± 


.5 


33 + 4 


31 


LP 397-10 


319 


0262 


+ 22 


0402 


51004 


42 


o 


.0484(11) 


0.0680 


o 


.1789 


0.1914 


21 




19 


11 


[HB88] M18 


319 


6323 


—45 


0979 


51437 


04 


o 


.0470(80) 


0.4090(70) 


— 


.4700(80) 


0.6230(90) 


139.0 ± 




63 ± 11 


27 


LSPM J2124+4003 


321 


1348 


+40 


0667 


51689 


39 


o 


.0667(13) 


0.5441 


o 


.4455 


0.7032 


51 




50 


1 1 


HB 2124-4228 


321 


8589 


-42 


.2551 


51410 


09 





.0290(60) 


0.1280(70) 


-0 


.1140(60) 


0.1720(90) 


131.8 ± 


7 


28 + 6 


27 


[HB88] M20 


322 


5359 


-44 


7744 


51410. 


11 





.0370(160) 


0.0630(60) 


-0 


.4370(80) 


0.4410(80) 


171.8 ± 


7 


56 ± 29 


27 


2MASSI J2132114+134158AB 


323 


0480 


+ 13 


.6995 


54314. 


50 





.0360(7) 


0.0194(14) 


-0 


.1225(7) 


0.1240(7) 


171.0 ± 


.6 


16.3 ± 0.3 


1 


2MASSW J2140293+162518AB 


325 


1220 


+ 16 


4217 


54314 


49 





.0325(11) 


-0.0686(8) 


-0 


.0828(8) 


0.1075(8) 


219.6 ± 


.4 


15.7 ± 0.5 


1 


LSPM J2158+6117 


329 


6441 


+61 


2850 


51448 


32 





.0592(22) 


0.7923 





.1061 


0.7993 


82 




64 


11 


2MASSW J2206228-204705AB 


331. 


5952 


-20 


7847 


54635 


61 





.0357(12) 


0.0130(9) 


-0 


.0319(11) 


0.0344(11) 


157.8 ± 1 


.5 


4.57 ± 0.21 


1 


GRH 2208-20 


332 


7083 


-19 


.8736 


50998 


35 





.0247(5) 


-0.2068(11) 


-0 


.6600(4) 


0.6917(2) 


197.40 ± 


10 


132.7 ± 2.7 


8 


TVLM 890-60235 


335. 


7731 


+00 


.5030 


51742 


31 





.0194(22) 


-0.0706(16) 


-0 


.0165(28) 


0.0725(15) 


256.9 ± 2 


.2 


17.7 ± 2.1 


26 


2MASSW J2224438-015852 


336. 


1839 


-01 


9830 


54316. 


47 





.0862(11) 


0.4686(5) 


-0 


.8648(6) 


0.9836(6) 


151.55 ± 


03 


54.1 ± 0.7 


1 


LHS 523 


337 


2267 


-13 


.4216 


50989 


35 





.0888(49) 


-0.3166 


-1 


.0357 


1.0830 


197 




58 


29 


2MASS J22344161+4041387AB 


338. 


6734 


+40 


.6941 


51096 


09 





.0031(6) 


-0.0017(5) 


-0 


.0031(5) 


0.0035(5) 


209 ± 8 




5.4 ± 1.2 


30 


LP 460-44 


338. 


9544 


+ 18 


.6750 


50725. 


17 





.0435(36) 


0.3234 





.0423 


0.3262 


83 




36 


11 


ULAS J223955. 76+003252. 6 


339 


9823 


+00 


.5479 


53736. 


50 





.0100(50) 


0.1250(50) 


-0 


.1080(50) 


0.1660(50) 


130.9 ± 1 


.8 


75 ± 50 


20 


DENIS-P J225210. 73-173013. 4AB 


343 


0458 


-17 


.5031 


54318. 


51 





.0632(16) 


0.3972(23) 





.1443(36) 


0.4226(20) 


70.0 ± 


.5 


31.7 ± 0.8 


1 


SDSSp J225529. 09-003433. 4 


343 


8711 


-00 


.5760 


51393 


27 





.0162(26) 


-0.0362(14) 


-0 


.1763(25) 


0.1799(26) 


191.6 ± 


.4 


53 ± 9 


31 


2MASS J23062928-0502285 


340 


6220 


-05 


0413 


51075. 


18 





.0826(26) 


0.9221(22) 


-0 


.4719(32) 


1.0358(18) 


117.10 ± 


19 


59.4 ± 1.9 


7 


APMPM J2330-4737 


352 


5672 


-47 


.6128 


51834 


07 





.0727(33) 


-0.5648(46) 


-0 


.9741(34) 


1.1261(26) 


210.10 ± 


26 


73 + 3 


7 


APMPM J2331-2750 


352 


8406 


-27 


8306 


51341. 


43 





.0691(21) 


0.0772(20) 





.7598(13) 


0.7637(13) 


5.80 ± 


15 


52.4 ± 1.6 


7 


APMPM J2344-2906 


355. 


8833 


-29 


.1076 


51126 


01 





.0323(46) 


0.3412(39) 


-0 


.2233(48) 


0.4077(29) 


123.2 ± 


.8 


60 + 9 


7 



very red 



O 

CD 



very red 



Table 9 — Continued 



Object 


a J2000 


£j2uu0 


Epoch 






fi a cos 5 


V-5 




P.A. 


V tan 


Ref. 


Note 




(deg) 


(deg) 


(MJD) 




(") 


(" yr" 1 ) 


(" yr" 1 ) 


C" yr" 1 ) 


(deg) 


(km/s) 






2MASSI J2356547-155310 


359.2282 


-15.8864 


51011.33 


0.0690(34) 


-0.4434(21) 


-0.6002(25) 


0.7462(29) 


216.46 ± 0.11 


51.2 ± 2.5 


31 




APMPM J2359-6246 


359.6786 


-62.7618 


51526.09 


0.0480(22) 


0.5728(25) 


0.0836(38) 


0.5789(25) 


81.7 ± 0.4 


57.3 ± 2.7 


7 




Ultracool Companions 


OVT \ '-;m 10001400 989941 


nnn 0977 
uuu. yz i i 


98 1781 

ZO . O i OO 


KKOK n R 1 

00\JO\J . OO 





09 r i7( 01 

, UZO f IB J 


O 9808fOl 
u. zouoi^y j 


1 4 1 ^ ( 8 1 


fl '-41 4 r iM 01 

U . O i^O I XUJ 


1 1 f\ 7 r i -\- n 1 'A. 

X X U . 1 O ZIZ U . X 


58.0 i 2 . 1 


30 


over- Iliitl . 




UU X . X'X-O Z 


40 7°.Kn 
— 'iyj . 1 OOU 


^1 109 90 
ioyz . zy 





07R0( 401 


O f\Ai.(\( ^91 


1 404^(91 1 
— x. lyio i^z x j 


1 fi970('1 81 

X . UZ ( U 1^ XO j 


1 70 4- n 19 
xoo.iu in u.xz 




14 




1T1X-/ XXUUXj 


noi 0887 

uuo. yoo i 


-uoj. 9^11 


^1 879 97 

Olol Z . Z 1 


() 


, uuy 1 [a ) 


O 09 1 1 f M 

U.UZ X X l^O^ 


01 49 f 41 
— u. U 11Z ) 


U . UZOO \o j 


1 90 n 4- O Q 
xzo . y in u. y 


12 5 + 06 


30 


young 


LHS 1070BC 


nnfi 1 841 


— 27. 1401 


^1 ^49 0^ 

O X 0"XZ . UU 


Q 


, xzyo^zo ) 


— 1 i ^9 r i('40l 

— u . x z j \ -t,f ) 


fi401 f^l 1 
u.U'xux^ox j 


u.ujoi {oyj ) 


o^xo.o in u . 


90 q _l_ n e 
zo . y m u . 


g 




2MASS J00250365+4759191 AB 


uuu . zujz 


-1-47 0887 


51123.26 


Q 


0998CQ1 
. u z z ^ y ) 


97 r ;Oi'71 
u . z i ou ^ 1 y 


011 7l'81 
yj . yj x x i y ) 


97 l ^9l'71 
u.ziuz^i j 


07 r;7 _)_ n 1 c 
01 .ui m u . x u 


57.2 ± 2.2 


3 ( ) 




WFl 1RR1 T1 


nno S9Q1 

uuy. ozyi 


4-91 9^48 

—p Z X .Z 


r ;079R 94 

OU 1 ZU. Z4 


() 


, uyuy^o ) 


O 4R07^1 
— U.-xuU '^0^ 


— u.ouyoio ) 


^OO^f'-il 


9^1 97 4- O 01 
zox.z/ m u.uo 


'-40 OR 4- n 1 1 
ou.yu m u.xx 


30 




U.I lUIOIJ 


ma 0007 

uoo. yyy f 


91 ^994 

— ZO . O Z Z-X 


^11 98 1 Q 
x ± z . ly 


() 


0470 ( 01 


U.UoOu^ XU ^ 


01 ^fifal 
u . u xou \o ) 


08481' 1 01 
u. uoio ^ ) 


on Q _|_ A K 

ou .0 m u.o 


O EE _i_ 90 
0.00 m u . z u 


31 i 




/3 Pic b 


086.8212 


— r ii nfifi*i 

ox . uuuu 


^1^18 17 

O X O X O . X 1 





.0514(1) 


004fi(' 1 1 
u.uu-xu^x y 


08^1 1*91 


08^9i'91 
u.uooz^z j 


q 90 4- 08 
o.zu m u.uo 


7 fi7 4- 09 
i . u / zu U.UZ 


3(1 


/3 Pic 


pn oe 9799 T3 


OQ9 lioi 
uyz . ooui 


1^. 89^1 


^1 470 9Q 




0470f' : i01 

. U*t 1 U 1^ O U ) 


O 008^^471 


Ofil ^f41 1 


0fi99f 41 1 

U . UUZZ \ £ ±-L j 


188 i 4 


6 3 + 06 


32 




fl 99QR 


OQ9 R441 
uyz .u*±4:o 


91 8R4^ 

— Zl. 


^1 1 01 90 





1 V^fill 01 

, X ( OO I XU j 


O 1 ^71 fty} 

'U.XOl x^o^ 


71 49(81 

— U. 1 X^iZI^Oj 


7979 ( 81 

u . ( Z ( Z I^O J 


1 OO 87 -I- n 04 
xyu.o* m u.ui 


1 81 -t- n 1 9 
xy . 00 m u.xz 


3 ( ) 




AB Pic b 


004 sois 


— ^8 0^41 


^1 ^nfi 9R 
x ouu . z u 


Q 


.0217(7) 


01 AA(9.\ 

U . Ul^l \_ O j 


044^(81 


04fi0l'81 
u . u^xu y ^ j 


17.8 + 0.9 


10.2 + 0.4 


3 ( ) 


Tuc-Hor 


HD 46588B 


101 .6148 


+79.5846 


51236.15 





.0560(3) 


—0.0991(2) 


— 0.6037(3) 


0.6118(3) 


189.33 ± 0.02 


51.83 ± 0.25 


30 




HD 49197B 


1 09 ^RQ. 


4-4^ 7^01 


51122.39 


Q 


099' : 4l'fil 
uzzo^u ) 


— u.uooy^ 1 j 


— 040^(^1 

— u.U'xyu^u ) 


Ofil 9ffi1 
u.uuxz^u ) 


91 e q _l_ n r 
zxo.y m u.u 


13.0 + 0.4 


3 ( ) 




HD 65216BC 


118.4222 


— R1 R471 

— UO . 1)4 i O 


M ^O 1 R 
x ou . x u 


Q 


0981 ((\\ 
. yj z x ^ u ) 


— 1 990i'7 1 l 

— u.izzy^ 1 y 


1 4 r i^l'71 


1 00 r if71 
u.xyuo^* ) 


319.81 + 0.22 


32.1 ± 0.7 


3 ( ) 




XllJr Oo ;t - 1 . ' J_> 


1 1 o ^o^ 

x xy . uuuu 


9^ R407 
— zo . u^xy i 


^1918 99 
O X Z X O . z z 




0^40 n 1 1 

. UOIU 1^ X X ) 


U. OUZIJ^U ^ 


94 r i7f71 
— U. zio 1 1 1 ) 


4^7 c 'iCf;l 
U. 'iO 1 o\u ) 


1 94 1 -t- n 00 
1Z4.10 m u.uy 


18 4 4- n 8 
00 .4: m u.o 


3 1 ) 




wd nsnfi— fifiiR 


121.8111 


— Rfi 11 1^ 

— UU . O X OO 


^1 ^18 90 
x 00 . zu 





0^99("1 71 
. uozz^x* ) 


"^O^i^Ol 
u.o'xuo^zy y 


— 980fil'^' : 4l 

— u.zojui ■ > 1 


44fi8f 1 81 


1 on a _|_ n k 
iou.4 m u.o 


40.6 +1.3 


24 




2MASSs J0850359+ 105716AB 


1 19 fiztQ^ 

XO Z . U4y O 


-1-1 fl 0^44 


54428.61 





0^01 f81 
. u yj x ^ ) 


— 1 449ff^ 

— u. x'x^xz^u j 


— 01 9^^! 
yj . yj x zu ^ u ) 


1 447ff;l 
U . x L ±'-±. i \ yj } 


265.01 ± 0.24 


99 Q _|_ A R 

zz . m u . u 






ni ii7rT> 


1 18 OR1 9 


-1-14 0041 
r x *x . yy^o 


^0770 48 
OU 1 1 u . 10 





0401 f r il 

. u ^t. y x ^ } 


— r i94Ri' ^1 

— U.OZIU^U J 


94 c i7i'41 
u . zu / ^ 'rt ^ 


^ 70^1' (SI 
u.o * yo^u ) 


9qe in 4. 04 
z y . x u m u . u^x 


ec q 4. n c 
00 . y m u . u 


3 ( ) 




LP 261-75B 


147.7729 


J.QK 0R71 


^0807 10 
ouo y / .ou 





01 fi0f701 
. yj x uu ^ 1 ^ 


— 1 OOO^OI 

— U. XUUU^ 1 u J 


_n ifii ofooi 

vj. xuxu^yu ) 


1 800C 1 1 (\\ 
yj . x y ^ x x u ^ 


211.8 + 1.6 


56 ± 32 


31 


young 


HD 89744B 


X O O . OU iU 


+41 . 2407 


^0008 1 8 
juyuo . xo 





09 r i4f^l 


— 1 1 OOf^"! 

— u. xxyy^o j 


— 1 ^80l"^l 

— u. xooy^o ) 


u. xooo^o ) 


990 81 4- 00 
zzu.01 m u.uy 


34.3 i 0.4 


3 ( ) 




Gl 417BC 


ikc 1 070 

1UO. X U J u 


-t-^ 1 ^ 8017 

TOU . QUO J 


^0041 9^ 
juy^o . z 





n4Rfi('41 


— 9400(41 

— u. z^tyu^^x j 


_n ui nf4l 
y/ . luiu^ ^ 


901 9f 41 
u.zyxz^'x^ 


918 7fi 4- 07 
zoo. / u m u.ui 


on 1 4- f) 1 
ou . m u . 


3(1 


young 


2MASSW J1200329+204851 


180.1372 


+20.8143 


51325.16 





.0340(110) 


— 0.1264 


0.2710 


0.2990 


335 


42 


2!) 




xjjtxq oou 


1 87 100^ 


_4_ CC17 

yJO 1 Jul 1 


51219.49 





n^ofid 1 1 


— 1 9007("^1 
x . zuu 1 ^ j 


1 r K K ,'7< 41 
u.xou* 


1 908^l"^l 


276.45 + 0.02 


145 + 4 


21 




Ross 458C 


195.1739 


+ 12.3541 


54572.50 





0855(15) 


—0.6163(15) 


— 0.0136(10) 


0.6164(15) 


268.74 ± 0.09 


34.2 ± 0.6 


30 


young? 


HD 114762B 


198.0826 


+ 17.5171 


50837.48 





.0259(8) 


-0.5796(5) 


-0.0022(4) 


0.5796(5) 


269.79 ± 0.04 


106 ± 3 


30 


sub dwarf 


2MASS J13204159+0957506 


200.1733 


+09.9641 


51620.35 





.0259(16) 


-0.2511(13) 


-0.1431(12) 


0.2890(14) 


240.31 ± 0.21 


53 + 3 


30 




2MASS J13204427+0409045 


200.1845 


+04.1513 


51603.35 





.0323(9) 


-0.5089(8) 


0.2028(8) 


0.5478(8) 


291.73 ± 0.08 


80.4 ± 2.1 


30 




ULAS J141623. 94+134836. 3 


214.0998 


+ 13.8101 


54598.50 





.1097(13) 


0.0952(13) 


0.1329(14) 


0.1635(14) 


35.6 ± 0.5 


7.07 ± 0.10 


1 


low-Z? 


SDSS J141659. 78+500626. 4 


214.2495 


+50.1072 


51604.38 





.0219(6) 


-0.2993(5) 


0.1854(5) 


0.3521(5) 


301.77 ± 0.09 


76.2 ± 2.2 


30 




BD +01 2920B 


215.8369 


+01.2773 


55220.02 





.0582(5) 


0.2240(4) 


-0.4777(4) 


0.5276(4) 


154.88 ± 0.04 


43.0 ± 0.4 


30 


low-Z? 


GD 165B 


216.1629 


+09.2862 


51638.29 





.0317(25) 


-0.2182 


-0.1260 


0.2520 


240 


38 


2!) 




Proxima Cen 


217.4288 


-62.6796 


51615.33 





.7699(5) 


-3.7738(4) 


0.7705(20) 


3.8517(1) 


281.54 ± 0.03 


23.72 ± 0.02 


4 




DENIS-P J144137.3-094559AB 


220.4049 


-09.7664 


51251.40 





.0364(36) 


-0.1981(29) 


-0.0156(44) 


0.1987(29) 


265.5 ± 1.3 


25.9 ± 2.6 


7 




G 239-25B 


220.5902 


+66.0558 


51298.32 





.0932(13) 


-0.3017(13) 


-0.0361(16) 


0.3038(13) 


263.2 ± 0.3 


15.46 ± 0.23 


30 




HD 130948BC 


222.5659 


+23.9118 


51305.23 





.0550(3) 


0.1439(4) 


0.0327(3) 


0.1476(4) 


77.20 ± 0.13 


12.72 ± 0.09 


30 


young? 


Gl 569Bab 


223.6218 


+ 16.1011 


51336.17 





.1036(17) 


0.2760(18) 


-0.1217(16) 


0.3016(18) 


113.8 ± 0.3 


13.81 ± 0.24 


30 




Gl 570D 


224.3123 


-21.3633 


50949.25 





.1712(9) 


1.0305(10) 


-1.7151(9) 


2.0009(8) 


149.00 ± 0.03 


55.4 ± 0.3 


30 




TVLM 513-42404B 


225.5888 


+25.4344 


51320.26 





.0350(100) 


-0.1210(90) 


-0.0380(70) 


0.1270(90) 


253 ± 3 


17 + 5 


26 




ULAS J150457. 65+053800. 8 


226.2411 


+05.6342 


52757.75 





.0538(28) 


-0.6087(32) 


-0.5026(33) 


0.7895(31) 


230.45 ± 0.24 


70 + 4 


30 




Gl 584C 


230.8443 


+30.2489 


51597.42 





.0560(8) 


0.1171(4) 


-0.1717(4) 


0.2078(5) 


145.72 ± 0.12 


17.60 ± 0.25 


30 




HR 6037B 


244.2728 


-67.9411 


48347.50 





.0192(4) 


-0.0460(3) 


-0.0840(3) 


0.0958(3) 


208.70 ± 0.18 


23.7 ± 0.5 


30 


young 


GJ 618. IB 


245.1089 


-04.2754 


51694.10 





.0299(27) 


-0.4153(19) 


-0.0219(17) 


0.4159(19) 


266.98 ± 0.24 


66 + 6 


30 




vB 8 


253.8971 


-08.3945 


51279.32 





.1545(7) 


-0.8147(6) 


-0.8691(6) 


1.1912(6) 


223.15 ± 0.03 


36.55 ± 0.17 


21 




GJ 660. IB 


258.2134 


-05.1236 


51268.41 





.0501(36) 


0.1809(47) 


-0.6938(35) 


0.7169(34) 


165.4 ± 0.4 


68 + 5 


30 




SDSS J175805. 46+463311. 9 


269.5227 


+46.5528 


50973.38 





.0710(19) 


-0.0166(23) 


0.5801(17) 


0.5803(17) 


358.36 ± 0.22 


38.7 ± 1.0 


30 




PZ Tel B 


283.2745 


-50.1805 


51836.02 





.0194(10) 


0.0176(11) 


-0.0836(8) 


0.0855(8) 


168.1 ± 0.8 


20.9 ± 1.1 


30 


/3 Pic 



Table 9 — Continued 



Object 


a J2000 
(deg) 


<5j2000 
(deg) 


Epoch 
(MJD) 




(") 


j! 

(' 


a cos 5 

yr- 1 ) 


(' 


M<5 

yr -1 ) 


( 






P.A. 

(deg) 




Vt an 
(km/s) 




Ref. 


Note 


vB 10 


289 


2401 


+05 


1506 


51390 


212 


(1 


1701(8) 


-0 


5888(8) 


-1 


3691(8) 


1 


4903(8) 


203 


27 ± 


03 


41.53 ± 


20 


21 






HR 7329B 


290 


7134 


-54 


4240 


51823 


01 


(1 


0207(2) 


(1 


0256(2) 


-0 


0827(2) 


(1 


0866(2) 


1(12 


82 ± 


14 


19.79 ± 


20 


30 


/3 Pic 




Gl 758B 


290 


8918 


+33 


2220 


51658 


43 


(1 


0635(4) 


(1 


0833(3) 





1622(3) 


(1 


1824(3) 


27 


19 ± 


10 


13.63 ± 


08 


:',{) 






GJ 1245B 


298 


4795 


+44 


4153 


50977 


46 


(1 


2202(15) 


(1 


4023(4) 


-0 


4661(4) 


(1 


6157(2) 


139 


20 ± 


05 


13.26 ± 


00 


13 






HR 7672B 


300 


9799 


+17 


0845 


51683 


4(1 


(1 


0563(4) 


-0 


3927(3) 


-0 


4059(3) 


(1 


5648(3) 


224 


05 ± 


03 


47.6 ± 


3 


30 






Gl 802B 


310 


8300 


+ 55 


3478 


51351 


4(1 


(1 


0635(13) 


(1 


8779(10) 


1 


7222(10) 


1 


9330(10) 


27 


01 ± 


03 


144.3 ± 2 


9 


15 






HD 203030B 


319 


7425 


+26 


2306 


50748 


13 


(1 


0245(7) 


(1 


1326(8) 





0084(6) 


(1 


1328(8) 


86 


36 ± 


28 


25.7 ± 


8 


30 


young 




HN Peg B 


320 


1186 


+ 14 


7688 


51081 


26 





0559(5) 


(1 


2296(5) 


-0 


1133(4) 


(1 


2561(5) 


116 


26 ± 


08 


21.72 ± 


18 


30 


young 




Wolf 940B 


326 


6618 


-00 


1774 


54385 


50 





0835(39) 


(1 


7619 


-0 


5139 


(1 


9190 




124 




52 




20 






e Ind Bab 


331 


0438 


-56 


7827 


51490 


11 


(1 


2761(3) 


3 


9609(2) 


-2 


5392(2) 


4 


7050(2) 


122 


66 ± 


00 


80.79 ± 


OS 


30 






G 216- 7B 


339 


3857 


+39 


3777 


51096 


12 


(1 


0512(16) 





0187(17) 


-0 


3423(13) 


(1 


3429(13) 


176 


88 ± 


2!) 


31.8 ± 1 





M0 






HR 8799d 


346 


8694 


+ 21 


1344 


48347 


50 


(1 


0254(7) 





1079(6) 


-0 


0496(5) 





1188(6) 


114 


69 ± 


24 


22.2 ± 


6 


M0 


planet, 


young 


HR 8799b 


346 


8694 


+ 21 


1344 


48347 


50 


I) 


0254(7) 





1079(6) 


-0 


0496(5) 


I) 


1188(6) 


114 


69 ± 


24 


22.2 ± 


6 


30 


planet, 


young 


HR 8799c 


346 


8694 


+ 21 


1344 


48347 


50 


11 


0254(7) 





1079(6) 


-0 


0496(5) 





1188(6) 


114 


69 ± 


24 


22.2 ± 


6 


30 


planet, 


young 


HR 8799c 


346 


8694 


+ 21 


1344 


48347 


50 


(1 


0254(7) 





1079(6) 


-0 


0496(5) 





1188(6) 


114 


69 ± 


24 


22.2 ± 


6 


30 


planet, 


young 


2MASS J23310161-0406193AB 


352 


7567 


-04 


1054 


51114 


07 


(1 


0383(5) 


(1 


1792(6) 


-0 


1914(6) 


(1 


2622(6) 


136 


88 ± 


13 


32.5 ± 


5 


3(1 






APMPM J2354-3316C 


358 


5387 


-33 


2741 


51386 


34 


(1 


0442(18) 


-0 


3173(25) 


-0 


4062(22) 





5154(15) 


218.0 ± 


3 


55.2 ± 2 


3 


24 







Note. — This table gives astromctric parameters for all ultracool dwarfs with parallax determinations. To be included in this list an object must have a spectral type >M6 or 
it-band absolute magnitude >8.5 mag. For parameters in units of arcseconds, errors are given in parentheses in units of 10 — 4 arcsec. (a, S, MJD): Coordinates that correspond to 
the epoch listed. (7T a ^ s , fj, a cos <5, /A^ , [i, P.A.): Absolute parallax and proper motion parameters listed both as (a, 5) and as total amplitude (fi) and position angle. Vtan : Tangential 
velocity computed from the proper motion and parallax. Ultracool companions to stars (or other ultracool dwarfs) arc listed separately, even if the source of the parallax determination 
is not for the primary (e.g., vB 8 has an independent parallax measurement). Since some literature sources do not provide uncertainties in the proper motion we cannot compute some 
Vtan errors. "Note" column indicates special characteristics of some objects: subdwarfs, planetary-mass objects, members of specific young moving groups or otherwise young objects, 
objects that are ovcrluminous for their spectral type, and unusually red objects. 



References. — (1) T his work: (2) | Andrei et"al1 <2011f) : (3)IArtigau et al.N2010l ); (4)lBenedict et al.Hl999l); (5) Burgasscr et al. 12008b); (6) Costa et al. 12005); (7) Cost a et al"li2006i); 
(8) | Dahn et al.l i2002T); (9) IPahn et all J2008T); ( lOHDucourant et al.l 12003): (11) Gatewood &: Cobanl 120091); (12 ) IGever et al.l 19881); f 13) lHarrington et al.ni99; ); (14) lHenrv et al ' 



(15) 
(22) 
(29) 



van Altena et al.l fl995ll ; (301 Ivan Lc cuwcn 12007); (31) Vrba et al. [ 20()1) ; f 32) IWahhai et al.l <2011). 



Ireland et al.H2008D ; (16) Kirkpatrick et al. [2011); (17) LcgRott et al. [ 2 0121); (18) iLepine et al.H2009l); (1 9) lLiu et al.H2011a ); (20) Marocco et al. 201( ): (21) Mo net et al 
Reid et al.l J2003bl); (23 ) ISchilbach et al.l <200S|); ( 24) ISubasavage et all ]2 009l); ( 25) iTeixeira et all 120061) ; (26) iTinnev et allfl995l) ; (27) lTinnevUl996l ) ; (281 lTinnev et al 



Table 10. Near-Infrared Photometry for All Ultracool Dwarfs with Parallaxes 















MKO 








2MASS 






Object 


Spec. Type 


m — M 


Y 




J 


H 


K 


Tl 

L 


J 


H 




References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 


SDSS .1000013. 54+255418. 6 


■ ■ ■ /T4.5 


0.75 ± 0.06 


[15.80(6)] 


14 


73(3) 


14.74(3) 


14.82(3) 


13.03(3) 


15.06(4) 


14.73(7) 


14.84(12) 


1- 14- 1 2 86 95 


2MASSI J0003422 — 282241 


M7.5/ ■ ■ ■ 


2.95 ± 0.08 


[13 81 (fill 


[13 


02(2)] 


[12 41 [311 






13.07(2) 


12.38(3) 


11.97(3) 


156; 30; 1, 2 


GJ 1001B 


. . . /L5 


0.57 ± 0.11 




13 


76(4) 


12.82(4) 


[12 06f4H 




[13 81(311 


[12 74(311 


12.10(4) 


66; 1; 1, 2, 94 


GJ 1001C 


■ ■ ■ /L5 


0.57 ± 0.11 




13 


86(4) 


12.97(4) 


[12 16f4H 




[13 91(411 


[12.89(3)] 


12.20(4) 


66; 1; 1. 2, 94 


LSR J0011+5908 


M6.5/ ■ ■ ■ 


—0.173 ± 0.028 














9.94(2) 


9.39(3) 


9.09(2) 


102; 102; 2 


HD 1160B 


... / ... 


5.07 ± 0.10 












13.41(12) 


15.83(10) 


14.65(8) 


14.12(6) 


156- - ; 126 


BRI 0021 — 0214 


M9.5/M9.5 


0.31 ± 0.10 




11 


73(3) 


11.10(3) 


10.53(3) 


9.78(13) 


11.99(4) 


11.08(2) 


10.54(2) 


149 1 49 79- 2 93 90 


LHS 1070B 


MS. 5/ ■ ■ ■ 


—0.56 ± 0.04 




10 


59(4) 


9.92(4) 


[g 50(d)] 


8.82(6) 


[in 63(4)1 


[q 89(411 


9.52(4) 


26; 99; 1, 2, 90 


LHS 1070C 


M9.5/ ■ ■ ■ 


—0.56 ± 0.04 




10 


92(4) 


10.24(4) 


[q 82f4^1 


9.10(6) 


[in 97(411 


[in 21(411 


9.85(4) 


26; 99; 1, 2, 90 


LHS 1070A 


M6/ ■ ■ ■ 


— 0.56 ± 0.04 




9 


94(4) 


9.34(4) 


9.05(4) 


8.61(6) 


9.98(4) 


9.31(4) 


9.07(4) 


26' 99' 1 2 90 


£lvlx\ do .juu_-)i/..ii)-i — -± i □ y j_ y 


... / ... 


o.zi zrz u. uo 




















156' — 1 2 


2MASS J00250365+4759191B 


... / ... 


3.21 ± 0.08 




















156' - ■ 2 


PC 0025+0447 


M9.5/ ■ ■ ■ 


4.30 ± 0.26 














16.19(9) 


15.29(10) 


14.96(12) 


33' 79- 2 


LP 349-25A 


■ ■ ■ /M7: 


0.787 ± 0.028 




[11 


15(3)1 


[10 61(2)] 


[in 15(2)] 


9.80(7) 


[11 90(311 


[10.56(3)] 


10.17(2) 


1: 1: 1, 2, 42, 132 


LP 349-25B 


■ ■ ■ /M8: 


0.787 ± 0.028 




[11 


50(3)1 


[10.93(2)] 


[10 46('211 


10.02(7) 


[11 ^finn 


[10 91 (S11 


10.49(2) 


1: 1: 1 2 42 132 


9TVT A q^w Tnn^n^nn— i a^oii 




o iq + n 97 

_ . 1 ■ > ZTZ U.i 1 


[17 fii (fill 


16 


39(3) 


1 5 37^31 


14 49^31 




1 fi 98(1 1 1 


1 ^ 97('1 (Tl 


1 A is/1 nl 


157- 82: 1 2 86 


SDSSp J003259. 36+141036. 6 


■ ■ ■ /L8 


2.6 ± 0.4 




16 


58(5) 


15.66(5) 


14.99(5) 


13.35(5) 


16.83(17) 


15.65(14) 


14.95(11) 


157- 49- 1 2 57 93 


ULAS J003402. 77— 005206.7 


. . . /T8.5 


0.82 ± 0.04 


18.90(10) 


18 


15(3) 


18.49(4) 


18.48(5) 










1; 32, 159; 159 


2MASSW J0036159+182110 


L3.5/L4: 


—0.288 ± 0.015 


[13.58(6)] 


12 


30(3) 


11.64(3) 


11.04(3) 


10.08(5) 


12.47(3) 


11.59(3) 


11.06(2) 


33; 49, 82; 1, 2, 86, 93 


HD 3651B 


. . . /T7.5 


0.219 ± 0.008 


1 7 22(fi11 


16 


31(3) 


16.72(3) 


16.86(3) 




[16.59(3)] 


[16.66(3)] 


[16 73('311 


156' 116' 1 106 


2MASS J00501994 — 3322402 


. - ■ /T7 


n 19 + n nfi 

1 - J- — ZTZ U.L/U 


[lU.OU^ ^ J 


15 


65(10) 


1 6 CldO Cl) 


1 5 qi M 01 




A- O . y O y 1 } 


1 ^ RA(1 QI 


1 ^ 9A(~\ QI 


1' 14' 1 2 97 


RG 0050—2722 


M8/ ■ ■ ■ 


1.7 ± 0.5 














13.61(3) 


12.98(3) 


12.54(3) 


150' 79' 2 


CFBDS J005910. 90— 011401.3 


■ ■ ■ /T8.5 


— 0.07 ± 0.04 


18.82(2) 


18 


06(3) 


18.27(5) 


[18.68(5)] 




[1 « 34(311 


[18.20(5)] 


18.63(5) 


1- 32- 1 36 


^n^^n 1Q1 ("17^.9 ^^4-0041 ^fi 1 

O A-J O O p JUlUMi. O O IJ U -t ± iJU . ± 


T,£/T, t i <i 

J-JO / J-J O . O 


n Q7 + fi n 


h fi Qi ("fill 


15 


75(3) 


1 4 c i6('3'l 


1 3 58^31 


19 ftfi( 7", 




14.51(4) 


13.71(4) 


157- 49 61" 1 2 93 


CTI 012657.5+280202 


MS. 5/ ■ ■ ■ 


2.58 ± 0.04 














14.04(3) 


13.36(3) 


12.86(3) 


33- 79- 2 


L 726-8A 


M5.5/ ■ ■ ■ 


—2.870 ± 0.023 














6.86(2) 


6.30(3) 


5.91(4) 


50; 77; 2, 63 


L 726-8B 


M6/ ■ ■ ■ 


—2.870 ± 0.023 














7.24(3) 


6.60(3) 


6.31(5) 


50; 77; 2, 63 


2MASS J01490895+2956131 


M9.5/ ■ ■ ■ 


1.76 ± 0.03 














13.45(2) 


12.58(3) 


11.98(2) 


33' 81' 2 


SDSS J015141. 69+124429. 6 


■ ■ ■ /T1 


1.65 ± 0.16 


fl 7 27(711 


16 


25(5) 


15.54(5) 


15. 18(5) 


13.54(5) 


16.57(13) 


15.60(11) 


15.18(19) 


157- 14- 1 2 57 93 


DENIS-P J020529.0 — 115925A 


■ ■ ■ /L7.5:. 


±.*±o zrz u.uu 




[15 


15(8)] 


fl 4 30^11 


[1 3 RQfRll 




h R ^9(S11 


[1 d 9(S(411 


13.70(4) 


1 ■ 1 9 ^7 


DENIS-P J020529.0 — 115925B 


■ ■ ■ /L6.5:. 


1.48 ± 0.06 




[15 


22(8)1 


[14 42C51 


[13.80(5)] 




[15.36(8)] 


14 39(411 


13.81(4) 


33; 1; 1, 2, 57, 93 


SDSS J020742. 48+000056. 2 


■ ■ ■ /T4.5 


2.7 ± 0.3 


[1 7 71 (•711 


10 


63(5) 


16.66(5) 


16.62(5) 




16.80(16) 


[16.60(5)] 


[16.53(5)] 


Hg. 14. 1 2 93 


GJ 1048B 


Ll/Ll 


1.64 ± 0.04 








[12.77(20)] 


fl2 16(811 






12.73(20) 


12.19(8) 


156; 53; 1, 2 


2MASSI J0243137— 245329 


■ ■ ■ /T6 


0.14 ± 0.08 


[16.13(6)1 


15 


13(3) 


15.39(3) 


15.34(3) 


13.25(5) 


15.38(5) 


15.14(11) 


15.22(17) 


157; 14; 1, 2, 86, 95 


BRI B0246-1703 


MS/ ■ ■ ■ 


1.05 ± 0.19 




12 


50(3) 


11.81(3) 


11.45(3) 




12.55(2) 


11.87(2) 


11.42(2) 


150; 80; 2, 90 


TVLM 831-154910 


... / ... 


2.6 ± 0.3 














12.89(3) 


12.28(2) 


11.91(2) 


149; - ; 2 


TVLM 831-161058 


MS/ ■ ■ ■ 


3.76 ± 0.28 














13.77(3) 


13.10(2) 


12.68(3) 


149; 160; 2 


TVLM 831-165166 


... / ... 


3.6 ± 0.5 














14.22(3) 


13.66(4) 


13.30(3) 


149; - i 2 


TVLM 832-10443 


MS/ ■ ■ ■ 


2.218 ± 0.024 














13.13(2) 


12.44(2) 


11.96(2) 


33; 33; 2 


Tccgardcn's star 


M6/ ■ ■ ■ 


-2.069 ± 0.008 


[8.96(6)] 


[8 


34(3)] 


[7.92(4)1 


[7.55(5)] 




8.39(3) 


7.88(4) 


7.59(5) 


47; 66; 1, 2 


PSO J043. 5395+02. 3995 


■ ■ ■ /T8 


-1.2 ± 0.6 




10 


14(12) 


16.51(12) 


16.84(12) 




16.43(12) 


16.47(12) 


16.69(12) 


109; 109; 109 


DENIS-P J0255. 0-4700 


L8/L9 


-1.52 ± 0.04 


[14.21(6)] 


[13 


12(3)1 


[12.26(2)] 


[11.55(2)] 




13.25(3) 


12.20(2) 


11.56(2) 


27; 14, 84; 1, 2 


TVLM 832-42500 


M6.5/ ■ ■ ■ 


2.20 ± 0.24 














13.60(3) 


13.09(3) 


12.75(3) 


149; 51; 2 


LP 412-31 


M8/ ■ ■ ■ 


0.809 ± 0.019 














11.76(2) 


11.07(2) 


10.64(2) 


33; 79; 2 


2MASSW J0326137+295015 


L3.5/ ■ ■ ■ 


2.54 ± 0.11 














15.48(5) 


14.40(5) 


13.84(5) 


33; 81; 2 


2MASSI J0328426+230205 


L8/L9.5 


2.40 ± 0.28 


[17.41(6)1 


10 


35(3) 


15.47(3) 


14.87(3) 


13.33(5) 


16.69(14) 


15.55(12) 


14.92(11) 


157; 82, 86; 1, 2, 57, 93 


LSPM J0330+5413 


... / ... 


-0.081 ± 0.029 














10.17(2) 


9.60(2) 


9.28(2) 


102; - ; 2 


LP 944-20 


M9/ ■ ■ ■ 


-1.52 ± 0.05 


[11.53(5)1 


10 


68(3) 


9.98(3) 


9.53(3) 


8.72(7) 


10.73(2) 


10.02(2) 


9.55(2) 


150; 151; 1, 2, 90 


2MASP J0345432+254023 


L0/L1: 


2.153 ± 0.029 


[14.94(6)1 


13 


84(5) 


13.20(5) 


12.66(5) 


12.01(10) 


14.00(3) 


13.21(3) 


12.67(2) 


33; 49, 81; 1, 2, 92, 93 



Table 10— Continued 



MKO 2 MASS 



Object 


Spec. Type 


m — M 


Y 




J 


H 


K 


L' 


J 


H 


K S 


References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 


LHS 1604 


M8/ ■ ■ ■ 


0.83 zb 0.06 




11 


24(3) 


10.53(3) 


10.15(3) 




1 1 .30(2) 


10.61(2) 


10.23(2) 


123; 160; 2, 90 


oftvTAOOT TA/iiriAr nnocfic 
21VlAbbl JU4151VJO — UyooUu 


A 1 O / A~*0 

18/18 


1 A1 O _l_ A AA1 

— 1.218 ± U.U21 


[ib.28tb jj 


13 


32(3) 


15. ( U(o; 


i r* oo/a\ 
15.83(3J 


i o A o / r. \ 
13.28(5 J 


i r a A / \ 

I5.b9(b J 


15.54(11) 


10.43(20) 


I.IO 1/1.1 A C7 C3£S 

1; io, 14; 1, 2, o(, 8b 


CDCC-, TA/IAQ/IO K7 Art 1 J AO r A 

blJbbp JU4J048. o / — U414U3.5A 


■ ■ ■ /L6.5: 


A 71 _l_ A 111 

U. ( 1 ± U.U3 




[14 


86(4)] 


[ 13.yt>(o )J 


1Q AO I A \ 

lo.zo(4J 




[1 E A1 /0\1 

[15.01(3)] 


n Q no 1 A M 
(13.92(4)] 


[13.2b(4)J 




b U b b | .) J (14 2- )4K , J j < — U414UO . 515 


■ ■ ■ /T2 


A 71 _l_ A AO 
U. ( 1 ± U.U3 




[15 


28(5)] 


[14.DO(4)J 


1/1 A P. I *7\ 

14.4b( ( J 




[15.48(4)] 


ri a cq/cm 
(14.63(5)] 


Tl H 07/7"il 

114-37(7)1 


1- l' l' 2' 93 


LHS 191 


M6.5/ ■ ■ - 


1 17 J_ A (17 

1. 1 ( ± 0.0 f 














11 c: A / A \ 

1 1 .b2(2 J 


11 A7 / A ) 
11 .U i{2) 


1 A (?A/A) 
1U.69(2 J 


1 A O . 77. A 

123; 1 f; 2 


LHS 197 


M6/ ■ ■ ■ 


1.41 zb 0.04 














11.56(2) 


11.06(4) 


10.76(2) 


123; 131; 2 


T CD T A C 1 A 1 T71 O 

LibH JU51U+2/13 


M8/ ■ ■ ■ 


A A A _l_ A A O 

— U.uZ zh U.03 














1 A 7 A f <i\ 
1 U . I U ( 2 J 


A A 7 / A ) 
9.9 ( \2) 


9. 56(2) 


1 A A . 1 AO. A 

1 U 2 ; 1 U 2 ; 2 


Lno 1 f 4za 


CfcitllYlb .Of ■ ■ ■ 


A Ol5 1 A 1 f-\ 
4. OD zh U. ID 




14 


65(5) 


14.21(5) 


1 a r\e. < k \ 
14.Ub(5 J 




1/1 P.A(0.\ 

14.b4(0 J 


1 A AQ/E\ 

14. 2o\0 ) 


14.10(7) 


1 AO . K 1 . A AA 

Iza; 51; ^, yu 


T CD Tfipl r | rni 1 


M7.5/ ■ ■ ■ 


A A 1 J_ A A A 

0.91 zh 0.04 














11 O A / O \ 

11 .32(3J 


1 A ^(2/n) 

iu.bb(2 J 


1 A O A / A \ 

1U.32(2J 


1 A A . 1 A A . A 

1U2; 1U2; 2 


21VlAbb JUoloo99o — 28283/2A 


■ ■ ■ /L6: 


1 OA _L_ A A A 

1.80 ± 0.04 




[16 


38(14)] 


[15.2/(10)J 


rri a /i a/ i ami 
1114.40(10)|| 




ric ca/io\i 
[lb.50(13;J 


[1 r A1/1AA1 
[ 1 5 . 2 1 ( 1 U J J 


rri a ia/ami 
||14.42(9)U 


1 ; 1; 1, 2 


2M ASS J 05 185995— 28283 72B 


■ ■ ■ /T4 


1.80 zb 0.04 




[16 


84(18)] 


[16.21(17)] 


[[15.93(26)]] 




[17.03(18)] 


[16.16(17)] 


[[15.87(24)]] 


1; 1; 1, 2 


TAT A CC TfirOIOyl^ 1 O A /I £T /I £T C 

21VlAbb J Uo32-:)34b + rS24b4b5 


sclL7/ ■ ■ ■ 


1 O 7 _1_ A A A 

1.8 i ±0.09 














15.18(6) 


1 A A A / A ) 

i4.yu(y ) 


1 A AA/1C) 

14.y2(15J 


139; 15; 2 


T XJC OI17 

Lno ZU / 


M6/ ■ ■ ■ 


1 70 -L- A A7 














12 14(2) 


11.64(3) 


11 OO/A) 

1 1 .33(zJ 


1 A O . IOI. A 

12o. lo 1 : J 


bUbbp JUooyol.yy — 000902. U 


L5/L5 


A r A _l_ A A^ 

U.oy zh 0.0b 


[lo.Uz^ JJ 


13 


85(3) 


1 O A A / O \ 

13.04(3 ) 


1 A A A ( O \ 

12.4U(3J 


11 .32(5) 


1 A AO/O) 

14.U3(3 J 


1 O 1 A / O \ 

13. 10(3; 


1 a r o / A \ 
12.53(2 J 


1E7. HA. 1 A A1 AO 

15/; 44, 4y; 1, 2, yl, y3 


/3 Pic b 




1 AAO _l_ A fifir 

1.443 zt U.OUo 












11 . 17(6) 






1A G A { ~\ 1 \ 

12.54(11 J 


156; — ; 9, 31 


A coi TArrAiAi i.ia.iio 
2MAbbl JUoo9191 — 14U448 


15/ 14.5 


A A7C _l_ A AAA 

U . i □ zh U.U22 


r ^ 1 a ^a/'^m 
[I4.b9(_b JJ 


13 


57(3) 


13.b4(3J 


13. ' 3(3J 


12. 14(5) 


1 O OA/A) 

13.8U(2 J 


1 O HO / A\ 

I3.b8(4 ; 


13.58(5) 


1.10 1/1.1 A AO 

1; 13, 14; 1, 2, y3 


CD-35 2722 B 


■ ■ ■ /L4: 


1.64 zh 0.14 




13 


63(11) 


12.78(12) 


12.01(7) 










158; 158; 158 


f~\ l O A AD 


■ ■ ■ /T7p 


— 1.200 zb 0.012 


ir i7/ia\ 
15. 1 f (10; 


14 


01(5) 


14.36(5) 


14.36(5) 


1 A A A ( tt \ 

12.24(5; 








1C£?. 1 A . E7 i?7 A A 

15b; 14; 5 ( , bi, 94 


AB Pic b 


■ ■ ■ /L0.5: . 


3.32 zb 0.07 




[16 


09(10)] 


[14.74(10)] 


[14.10(8)] 




16.18(10) 


14.69(10) 


14.14(8) 


156; |9; 1, 23 


2MASS J06411840 — 4322329 


LI. 5/ ■ ■ ■ 


1.27 zb 0.23 














13.75(3) 


12.94(3) 


12.45(3) 


4i| 137: 2 


UA /l£:rOOD 

riU 4b588.tS 


- ■ ■ /L9: 


1 A£?1 _l_ A A1A 

1.2bl zh U.U1U 














ib.2b(9 J 


i r AO / 7\ 

15.Uo( ( ; 


1 .1 i? A / A ) 

14.bU(9 J 


1 C ^ . fl 1 O . A 

15th— 1 113; 2 


HD 4y iy ( JrS 


■ ■ ■ /L4: 


O A^ -L A r\a 
o.ZO zh U.Ub 














1 K OA < 1 OA) 

15.yz( IzU J 


14 . 02 ( 1 2 ) 


i a on/ 11) 
14. 2\i ( 1 1 J 


1 r. /; . CiOl A . 1 A A 

15b; izzU; izu 


Al\/T A CC T A7AAOrK CI A 1 "31 r. 7Aftf: A 

zlvl Abb JUf UU3bb4+o lo i zoo A 


■ ■ ■ / I_i3. 


A O 1 I A AT 

U.31 zh U.U3 




[13 


09(2)] 


[l2.2o{2 JJ 


Til KtZ i A \1 

[11.5b(2)J 




[13.1b(3;j 


Tl A Ol /Oil 

[12.21(2)\ 


Tl 1 r. n/'Q )l 

[11.59(3)] 


1; il; 1, 2 


2MASS J07003664+3157266B 


■ ■ ■ /L6.5:. 


0.31 zb 0.03 




[14 


58(3)] 


[13.66(2)] 


[12.95(2)] 




[14.68(5)] 


[13.61(4)] 


[12.97(5)] 


1; 1; 1, 2 


ESO 207-61 


M9/ ■ ■ ■ 


1.33 zb 0.18 














13.23(3) 


12.54(3) 


12.10(3) 


150; 138; 2 


T XJC 1 AA1 A 


/M7. 


A fiAO. _L A AAA 

U. D4S zh u.uzy 




[10 


63(2)] 


f i a nn/iM 
[IU.2\J(2 JJ 


[9.80(2)J 




Tin a o i a \ 1 
[lU.bo(z ;j 


r i / "i 1 a. f nM 
[10.16(2)] 


A OO / A\ 

y .7SA\2 ) 


1: 1; 1, 2, 42 


T TLX O 1 (iAI D 

LiHb 19(1113 


■ ■ ■ /M7: 


A Ct A O _l_ A AAA 

U.D48 zh U.U2y 




[10 


74(2)] 


TlA 'J1 / AM 

[10-31(2)1 


[9.90(2)J 




I"1A 7A/A\1 

[10.79(2)] 


Tin n o f n\} 
[1U.28(2 JJ 


*1 A O / A \ 

y .y3(2; 


1; 1; 1, 2, 42 


2MAbb JO * 193188 — 5U5141U 


L0/ ■ ■ ■ 


A A A _l_ A 1 ^ 

2.44 zh 0. 16 














14.09(3 J 


1 '} TOM! 

13.28(4) 


1 A 77/ O ) 
12. ( ( (3J 


4; 137; 2 


T T O DO T A7 A A A 7 C1 At 1A01 A 

Uurb JO ( 2,2.2, ( . 51 — U54U31.2 


■ ■ ■ /T9 


1 AA£" _l_ A AA1 

— 1 .U2b zh U.U21 


17 O 7 / A \ 

i. ( .o<\2) 


Ifi 


52(2) 


1 ^ A A / A \ 

lb. 90(2; 


17.U7(o) 


io a r\/ r>r\\ 
13.4U(30 ; 


10.49(13 ) 






AO. OA. A iir 

98; 32; 2, 115 


OA! A COT TA7A7TOA 1 1 7 1 AA 1 

2MAbbl JU 12 i 182 + 1 ( 1U01 


A 1 O /A^7 

la/ 1 I 


A AC/? _l_ A A "1 7 

— U . 2 b zh U . U 1 7 


[16.16(6)] 


15 


19(3) 


15.67(3) 


10.69(3 ) 


13. b8(5 ; 


10.60(6 ) 


15.76(17) 


ir r/?/iA) 

i5.5b( iyj 


1.10 1/1.1 A C7 O/? 

1; lo, 14; 1, 2, of, 8b 


T TXO A O A 

L/lib 234 


M6.5/ ■ ■ * 


A 1 C _L_ A A O 

— O.lO zh 0.03 




10 


17(3) 


9.58(3) 


9. 25(3) 


O OA/7) 

8.80( / ) 


10.15(2) 


9.63(2 J 


A A A / A ) 

y .2y(2 j 


A*? . C . A A A 

2b; b5; 2, yu 


AD/I A OCT TC17 /IC/IOE | AAAAQAA 

zlvl Abbl JUf 454ZO+ 2\)\}\)o2 A 


T A / 

IjU/ ■ ■ ■ 


A AKK. -i- A AA/t 

U.455 zh U.UZ4 




12 


17(3) 


11. 56(3) 










11 A CI ( A ) 

1 l .Ub(zj 


1 . 1 A. 1 A 07 AO 

1, iu, 1, 2, of, yo 


2MASSI J0746425+200032B 


LI. 5/ ■ ■ ■ 


0.455 zb 0.024 




12 


68(3) 


12.00(4) 










11.41(3) 


1' 10" 1 2 87 93 


LP 423-31 


M7/ ■ ■ ■ 


1.32 =b 0.04 














10.88(2) 


10.20(2) 


9.85(2) 


47; 134; 2 


HD 65216B 


... / ... 


2.76 zb 0.05 


















12.64(4) 


156; - ; 124 


HD 65216C 


... / ... 


2.76 zb 0.05 


















13.65(6) 


156; - ; 124 


HIP 38939B 


■ ■ ■ /T4.5 


1.34 =b 0.04 




15 


90(8) 


16.03(8) 


16.22(8) 




16.12(8) 


15.80(13) 


16.09(8) 


156; 35; 2, 35 


SDSS J080531.84+481233.0A 


... /L4: 


1.83 zb 0.05 




[[[14 


88(6)11] 


[[[14.16(6)]]] 


[[[13.59(5)]]1 




[[[14.98(6)]]] 


[[[14.07(7)]]] 


[[[13.54(6)]]] 


1; 1; 1, 2, 57, 86, 95 


SDSS J080531. 84+481233. OB 


■ ■ ■ /T5 


1.83 zb 0.05 




[[[16 


24(18)11] 


[[[16.26(33)]]] 


[[[16.37(40)]]] 




[[[16.47(19)]]] 


[[[16.15(33)]]] 


[[[16.18(39)]]] 


1; 1; 1, 2, 57, 86, 95 


WD 0806-661B 


... / ... 


1.41 zb 0.07 




















147; - ; - 


DENIS J081730. 0-615520 


■ ■ ■ /T6 


-1.54 zb 0.14 














13.61(2) 


13.53(3) 


13.52(4) 


5; 5; 2 


2MASSI J0825196+211552 


L7.5/L6 


0.139 zb 0.023 


[16.03(6)] 


14 


89(3) 


13.81(3) 


12.93(3) 


11.53(3) 


15.10(3) 


13.79(3) 


13.03(3) 


33; 49, 82; 1, 2, 93 


ULAS J082707.67-020408.2 


■ ■ ■ /T5.5 


2.92 zb 0.26 


18.29(5) 


17 


19(2) 


17.44(5) 


17.52(11) 










118; 112; 112 


LHS 248 


M6.5/ ■ ■ ■ 


-2.203 zb 0.024 














8.23(2) 


7.62(2) 


7.26(2) 


155; 77; 2 


SDSSp J083008. 12+482847.4 


L8/L9: 


0.58 zb 0.10 


[16.25(6)] 


15 


22(3) 


14.40(3) 


13.68(3) 


11.98(5) 


15.44(5) 


14.34(4) 


13.68(4) 


157; 49, 84; 1, 2, 93 


LHS 2021 


M6.5/ ■ ■ ■ 


1.12 zb 0.17 














11.89(2) 


11.16(2) 


10.76(2) 


27; 27; 2 


LHS 2026 


M6/ ■ ■ ■ 


1.471 zb 0.026 














12.03(2) 


11.48(2) 


11.14(2) 


123; 65; 2 


2MASS J08354256-0819237 


L5/ ■ ■ ■ 


-0.35 zb 0.21 


[14.35(6)] 


[13 


08(2)] 


[12.00(2)] 


[11.11(2)1 




13.17(2) 


11.94(2) 


11.14(2) 


4; 29; 1, 2 


SDSSp J083717. 22-000018. 3 


T0/T1 


2.4 zb 1.1 


[17.91(7)] 


Hi 


90(5) 


16.21(5) 


15.98(5) 




[17.04(5)] 


[16.14(5)] 


[15.96(5)] 


157; 14, 84; 1, 91 



Table 10— Continued 



MKO 2MASS 



Object 


Spec. Type 


m — M 


Y 


J 


H 


K 


L' 


J 


H 


K S 


References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 


LiMb ZU34 


M6/ ■ ■ ■ 


0. 1 6 zt U.Uo 












11.05(2) 


1 A A A / A \ 
1U.4^(^J 


10 


05(2) 


1 A O . TO . A 

126, To, 2 


2MASSs J0850359+105716A 


■ ■ ■ /L6.5: 


2.61 ± 0.06 




16.62(5) 


15.63(4) 


14. 74(4) 




[16.88(12)] 


[15.64(10)] 


[14 


86(7)] 


1; 1; 1, 2, 93 


A CO.. TAOEAOEA 1 1A^71CD 


- ■ ■ /L8.5: 


n ga _l_ a f\c: 

2.01 ± U.Oo 




1 1 .44(9; 


1 a ao 1 a\ 

id. 43(0 ; 


io.oo(o ; 




I17.71(14)J 


ri£? * c /1 1 \] 
[lb.4b(ll )\ 


[15 


78(8)] 


1; 1; 1, 2, 93 


T TJO OflCK 

ijrlb ZVOO 


iviy / iviy 


— O.o4( zt U.Uzft 




11.18(5) 


1(J.48(J ; 


9.91(5) 


y.3y( ( ; 


11.21(3) 


1 A /I7/Q\ 

1 U . 4 ( \ 6 ) 


9 


94(2) 


10Q. A A. 77, A E7 IOO 

L26, 4y, I {, 2, 01, 166 


^MAbbl JUobb4 ( y + ^.JbloA 


/ 


a a K ~L_ a at 
2.4:0 zt U.U f 




















1; — ; 1, 2 


2MASSI J08564794-223518B 


... / ... 


2.45 ± 0.07 




















1; - : 1, 2 


LP 368-128 


M6/ ■ ■ ■ 


—0.98 ± 0.04 












9.44(2) 


8.84(2) 


8 


44(2) 


66; 66; 2 


ttt AC t a a a 1 i & o o a o A£: o e a 


■ ■ ■ /T7.5 


1 aa _i_ a aa 
1.U2 zt U.U9 


10 oo/r:\ 

la.o2[o ) 


1 1 .90(4; 


18.40(13; 














110. 11A. 11A 
llfS; 112, 112 


DENIS-P J0909.9— 0658 


L0/ ■ ■ ■ 


1.86 ± 0.22 












13.89(2) 


13.09(2) 


12 


54(3) 


4; 84; 2 


Gl 337C 


■ ■ ■ /L8.5: 


1.544 ± 0.024 




[16.07(8)] 


[15.33(8)] 


[14.67(6)] 




[16.18(8)] 


[15.28(8)] 


14 


67(6) 


156; 1; 1, 2 


Gl 337D 


■ ■ ■ /L7.5:: 


1.544 ± 0.024 




[16.25(8)] 


[15.53(8)] 


[14.93(7)] 




[16.35(8)] 


[15.48(8)] 


14 


94(7) 


156; 1; 1, 2 


A fc\n7 taaaaiaa i o r i 7 .1 a A 


- ■ ■ /L5.5: 


a o o _i_ a a e 
2.62 zt U.Ub 




[16.16(7)] 


[ib.3b(_b )\ 


[14.57(6)] 




\A£Z AT/TM 

[16.27(7)] 


Me oA/ ^ 4^^l 
[lb.3U(b )\ 


14 


58(6) 


1; 1 ; 1 , 2 


MAboW JviiZU122-\-ohL i 4216 


■ - - /L9:. 


a o o _l_ a nr 
2.62 zt U.Ob 




[16.41(7)J 


TIE A ( CiW 

[io.o2[o )\ 


\ A A Ofl/7\l 

[14.89(7)] 




[1 /? EA/TM 

[16.50(7)] 


Me e t/c M 

[15.57(6)] 


14 


91(6) 


1; 1 ; 1 , 2 


SDSS J092615. 38+584720. 9A 


■ ■ ■ /T3.5: 


1.80 ± 0.05 




[16.35(9)] 


[15.85(10)] 


[[16.05(19)]] 




[16.52(8)] 


[15.79(10)] 


[[15 


95(20)]] 


1; 1; 1, 2 


OT\OC T/ldO^I r OO 1 EO.-17AA AD 

bDbb JU9zdIo.3o + qo4 f zJU.9hi 


■ ■ ■ /T5: 


1 on _i_ a a e 
l.oU ± U.Ob 




T1^ E£?/1AM 

[lb.bb(10;J 


l"1£? JO/1 

[lb.4»(_ L2 )\ 


[[16.66(21)]] 




[1 /? TA/AM 

[16.79(9)] 


[10.42( 12JJ 


[[16 


53(21)]] 


1 ; 1 ; 1 , 2 


^MAbbl JU93 ( 34 ( -\-2\3dL4:2 


1 1/1 op 


1 A^£? _l_ A AAO 

— i.Ubb ± U.Ozd 


[15.18(6)J 


A A A A / O \ 

i4.^y(c>) 


A A ^?7/0\ 

14. b (\o) 


1 E O A ( \ 

ib.3y [O ) 


12.34(5) 


1 ^ ^ E ( A \ 

l4.bo(4) 


14.7U(7) 


15 


27(13) 


ion. 10 1.1. 1 a C7 0/; 
loy; 13, 14; 1, 2, 01, 00 


2MASS J09393548 — 2448279 


■ ■ ■ /T8 


— 1.36 ± 0.05 


16.47(9) 


15.61(9) 


15.96(9) 


16.83(9) 




15.98(11) 


15.80(15) 


[16 


73(9)] 


17; 14; 1, 2, 96 


1 VLM ^b^-lllbll 


M8/ • ■ ■ 


2.3 + 0.4 












1 A OM/O^ 

14.^U(3 ) 


13.51(3) 


13 


10(4) 


1 a n . 1 *2 n . a 
14y; IbU; 2 


TTT A C TAA/IOA^ A£? 1 A^/IOAC A 

UijAb JU94SU6.Ub+OD4oUo.O 


■ ■ ■ /T7 


2.8 + 0.3 


aa ny/i i\ 
^O.U3( 14) 


IO O E / T\ 

Vo.ooyt) 


iy .4o{22 ) 














110. 11A. 11A 

llo; 112; 112 


T TD 0^1 TED 

LiF Jol- lot) 


L6/ • ■ ■ 


4.0 ± 1.3 












1T 19/11 ^ 

1 f .26[2i ) 


10.90(14; 


15 


14(13) 


1 E T . OA. A 

lot, o2; 2 i l 


IT ft * A£? A 

i VLM 2o2- 2 




3.0 + 0.4 












14. 18(3) 


13.47(0) 


13 


09(3) 


149; — ; 2 I— 1 


A ft ,T A O THfir,001 100/1010 A 

zivi Abb juyo/zioo — iy^4o ly a 


/ 


A O E _|_ A 1 A 

2.60 ± u. ly 




















27' — ■ 2 


a ft 4" A o o Tnnron oo inA^oin~D 

^MAbb juybz^iss — iy^4oiyt> 


■ • ■ / 


A _l_ A 1 A 

z.db zt U.19 




















27; — ; 2 


2MASS J10043929 — 3335189 


L4/ - ■ ■ 


1.30 ± 0.22 












14.48(4) 


13.49(4) 


12 


92(2) 


4; 54; 2 


TVLM 263-71765 


M8/ ■ ■ ■ 


2.48 ± 0.20 












13.36(3) 


12.72(2) 


12 


32(2) 


149; 160; 2 


CCCDM T1A10 1 O E 

bborlvl JIUlo— lobb 


su Al \) . / ■ • • 


O A _l_ A A 1 

d.4b ± U.21 


M e 1 i (a M 

[15.11(6)J 


[14.57(3)] 


[14. jy [o)\ 


[ ~\ a 00 ( ^ 1 
[14.38(8)] 




14.b^(3 J 


14.38(5) 


14 


40(8) 


139; 15, 141; 1, 2 


om A cot Tim 7ii7t; i iincQciA 
zlvlAbbl J 1U 1 1U1 b + loUKdyA 


/T 1 7.. 


a 1 a 1 a 
z.bU zt U. 1U 




U14.53(9)JJ 


U13.y4(5)JJ 


ri O oocoM 
[lo.6o{2 )\ 




r Ti A E A / A\ll 

[[14.o9(9)JJ 


1113.90(5)]] 


[13 


40(3)] 




om A cot Tim 7ii7t; i i qaoqiiu 
zlvl Abbl J 1U 1 1U1 b + loUKdy ti 




a en i a 1 a 
z.bU zt U. 1U 




r Ti K Afl 1 1 /I M 1 

[[15.U9(14)JJ 


r ri a k f t\ 1 1 
L114-25(7)JJ 


ri c(i(o)i 
[lo.oU^ )\ 




r ri e ifi/i eMI 
[[15.18(15)Jj 


[[14.20(7)]] 


[13 


53(3)] 


l' ^ l' 2 


TTT AC T 1 m O O 1 TO 1 A70C^7 1 

UljAb J lUio^I . * o+O ( 254 1 . 1 


■ ■ ■ /T5 


O A 1 _l_ A 1 O 

o.Ul zt U.lo 


18.90(8 ) 


17.71(4) 


l/.e/(f) 


IO 1 1/1 7\ 

1». 12(1 i ) 












110. 110. 1 n 
118; 112; 11*2 


2MASS J10185879 — 2909535 


LI/ • • ■ 


2.26 + 0.20 












14.21(3) 


13.42(2) 


12 


80(2) 


4; 54; 2 


bubb j luziuy.oy— u3U4zu. ia 


• ■ ■ /TO: 


A iJA _1_ A A A 

2.02 zt u.uy 




lb.bo(o; 


15.86(3) 


Tie ^a/,^! 

[15.60(4)] 




Tit aa/"ia\1 
[1 1 .V2{1U)\ 


[lo. 7 y(lU;J 


15 


49(17) 


1 1 1 O K*701 

1: 1: 1, 2, 0/, yi 


bDbb J lUzIUy.by — U3U4zU. IJrJ 


■ ■ ■ /T5 


A iJA _1_ A A A 

2.k>2 zt u.oy 




lb.bo(o; 


16.59(4) 


[16.69(7)] 




Tl^ AA/"1A\1 

[ib.yy(io;j 


[lo.03( 10)] 


16 


49(17) 


1: 1: 1, 2, 0/, yi 


TVLM 213-2005 


... / ... 


A «A7 _|_ A AAA 












1 ^ '^Qi'9'l 
io.oy ^ } 


12.74(2) 


12 


26(2) 


33; ~ ; 2 


HD 89744B 


L0/ 


2.979 ± 0.027 


[15.85(6)] 


[14.85(4)] 


[14.06(3)] 


[13.58(4)] 




14.90(4) 


14.02(3) 


13 


61(4) 


156; 161; 1, 2 


2MASSI J1047538+212423 


T7/T6.5 


0.12 ± 0.09 


[16.44(6)] 


15.46(3) 


15.83(3) 


16.20(3) 




15.82(6) 


15.80(12) 


[16 


08(3)] 


157; 13, 14; 1, 2, 93 


LHS 292 


M6.5/M6.5 


-1.71 ± 0.04 




8.92(5) 


8.39(5) 


7.95(5) 


7.45(5) 


8.86(2) 


8.26(4) 


7 


93(3) 


155; 49, 78; 2, 93, 133 


LHS 2314 


M6/ • ■ ■ 


1.93 ± 0.12 




12.42(3) 


11.82(3) 


11.52(3) 




12.53(2) 


11.97(2) 


11 


60(2) 


123; 131; 2, 90 


Wolf 359 


M6/M6 


-3.112 ± 0.011 


[7.74(6)] 


7.03(5) 


6.49(5) 


6.06(5) 


5.71(5) 


7.09(2) 


6.48(4) 


6 


08(2) 


155; 49, 77; 1, 2, 93, 133 


DENIS-P J1058. 7-1548 


L3/L3 


1.19 ± 0.04 


[15.31(6)] 


14.12(5) 


13.29(5) 


12.55(5) 


11.62(7) 


14.15(4) 


13.23(3) 


12 


53(3) 


33; 49, 81; 1, 2, 92, 93 


SSSPM J1102-3431 


M8.5/ • ■ ■ 


3.71 ± 0.06 


[14.16(6)] 


[12.98(2)] 


[12.40(2)] 


[11.85(2)] 




13.03(2) 


12.36(2) 


11 


89(2) 


148; 144; 1, 2 


LHS 2351 


M6/ • ■ ■ 


1.59 ± 0.14 










11.05(12) 


12.33(2) 


11.72(3) 


11 


33(2) 


150; 131; 2, 90 


SDSS J111010. 01+011613.1 


■ ■ ■ /T5.5 


1.42 ± 0.05 


[17.07(7)] 


16.12(5) 


16.22(5) 


16.05(5) 


13.89(5) 


16.34(12) 


15.92(14) 


[15 


93(5)] 


1; 14; 1, 2, 93, 95 


Gl 417B 


• ■ ■ /L4.5: 


1.705 ± 0.021 




[[15.12(16)]] 


[[14.16(7)]] 


[13.28(3)] 




[[15.23(16)]] 


[[14.10(7)]] 


[13 


31(3)] 


156; 1; 1, 2 


Gl 417C 


• ■ ■ /L6: 


1.705 ± 0.021 




[[15.39(19)]] 


[[14.48(9)]] 


[13.63(3)] 




[[15.46(20)]] 


[[14.42(9)]] 


[13 


66(3)] 


156; 1; 1, 2 


2MASS J11145133-2618235 


■ ■ ■ /T7.5 


-1.267 ± 0.017 


[16.36(7)] 


15.52(5) 


15.82(5) 


16.54(5) 




15.86(8) 


15.73(12) 


[16 


45(5)] 


1; 14; 1, 2, 97 


LHS 2397aA 


M8/ • ■ ■ 


0.68 ± 0.06 




11.89(3) 


11.33(3) 




10.20(2) 






10 


81(2) 


1; 41; 1, 2, 41, 93 


LHS 2397aB 


... / ... 


0.68 ± 0.06 




15.01(8) 


14.29(6) 




12.12(6) 






13 


61(4) 


1; 41; 1, 2, 41, 93 


2MASSW J1146345+223053A 


■ • ■ /L3: 


2.29 ± 0.06 




















1; 1; 1, 2 


2MASSW J1146345+223053B 


■ • ■ /L3: 


2.29 ± 0.06 




















1; 1; 1, 2 



Table 10— Continued 



MKO 2MASS 



Object 


Spec. Type 


■m — M 


Y 


J 


H 


K 


V 


J 


H 




References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT: Phot. 


ULAS J115038. 79+094942. 9 


■ ■ ■ /T6.5 


3.9 zt 1.3 


19.92(8) 


18.68(4) 


19.23(6) 


19.06(5) 












118; 129; 129 


T UC O A 71 

JjMb z4 i 1 


M6. 5/ ■ ■ ■ 


a t a _[_ a no 
0. ( D zt O.Uo 












11 Oi?/0) 

11 . ZbyZ ) 


1 A C~ R ( O \ 

lU.bb(o) 


10 


26(2) 


123; 33; 2 


zlVlAbb W J lzUU3z9-|-zU4»ol 


M7/ ■ ■ ■ 


2.4 zt 0.8 












10 OR f r )\ 
lZ.C5b(^ ) 


10 OC/O) 

lz.zb(z ) 


11 


86(2) 


155; 52; 2 


ZlvlAbb W J1JU/oo4 — J9o^o4b 


■■■ /LI::. 


3.09 ± O.Uo 




flA A1 (OA\l 

[19.91(zUJJ 


[lo.lo(21)J 


[16.87(11)] 


1C 00(1 /I"! 

lO. ^b(14 ) 


OA AA / O A\ 

zU.UU(^U ) 


io.uy(zi ) 


lb 


93(11) 


oo. mo. 1 on 1 io 
3o; 12»; 1, 22. 122 


2MASSW J1207334— 393254 


M8/M8.5: 


3.59 zt 0.05 


[13.68(6)] 


[12.94(3)] 


[12.43(3)] 


[11.91(3)] 


11.38(10) 


13.00(3) 


12.39(3) 


11 


95(3) 


38; 22, 55; 1, 22, 71, 122 


tm A cc n innc^i o 1 a a i a a o A 
ZlViAbb .J IzUUoblo— 1UU4UU»A 


■ ■ ■ /T2.5 


1 7A _[_ A AC 

1 . i U zt O.Uo 




15.82(5) 


15.32(4) 


1 c no(/l\ 

lD.zo(4) 




fl /? 1£?^AM 

[16.16(9)] 


1 "i r 1 1 { 1 A \ 1 

[15.41(10)] 


[15 


13(14)] 


1; 1; 1, 2, 24, 108 


tm A CC n inrictii o i a a 4 a a o ~d 
ZlViAbb .J IzUUoblo— lUU4UU»hi 


■ • - /T6.5: 


1 7A — L_ A AC 

1 . i U zt O.Uo 




17 Ol /1(?) 

1 1 . Zl (lb) 


18. 12(^e) 


IO A 1 f A 7\ 

lS.4o(4 ( ) 




fl7 etc: / ~l G\1 

[l 1 .bb( lo )J 


f 1 01 (OdM 

[1B./I (z9 )J 


[18 


23(49)] 


1; 1; 1, 2, 24, 108 


1H/I A CCT 11 1171 1(1 (151119 

zlvl Abbl Jlzl ( 11U — Uol 1 lo 


1 f / 1 /.O 


A 11 -U A AC 

U.zl zt u.uo 


[lb. OO^O )\ 


15. 56(3) 


lo.yo^o ) 


ID.ijZ^o ) 


1 '3 A R f c ^ 

to. yo(_D j 


lo.So^oj 


15. 75(12) 


[15 


80(3)] 


1 ko. io 11.1 o no 
lo2; lei, 14; 1, z, yo 


BRI B1222— 1222 


M9/ ■ ■ ■ 


1.16 zt 0.14 












12.57(2) 


11.82(3) 


11 


35(3) 


150; 79; 2 


2MASS J12255432 — 2739466A 


■ ■ ■ /T5.5 


0.62 zt 0.07 




15. 16(3) 


15.42(3) 


15.51(3) 




f -1 r - ' j t — \ 1 

[15.53(5)J 


[15.34(8)] 


[15 


30(15)] 


152; 1; 1, 2, 93 


2MASS ,112255432 — 273946GB 


■ ■ ■ /T8 


0.62 ± 0.07 




16.48(3) 


16.91(3) 


17.10(3) 




[16.91(5)] 


[16.83(8)] 


[16 


88(15)] 


152; 1; 1, 2, 93 


JJUjlNlb-r J iZ Zo. Z — 1D4 I A 


• • • /L5.5: 


1 7 A _l_ A A A 

1. ( 4 zt U.U9 




[[14. 87(15)]] 


[[14.06(9)]] 


rio a nf 
[13.40(5)] 




r r 1 ^ A7^i \ 1 1 
[[14. 97(14)]] 


r r i a aa / m 1 
1114.00(8)]] 


13 


45(3) 


1.1.1 o no foo 
1; 1; 1, 2, 92, 93 


Tl T7 1 KT TO TZ> HOOO O 1 C /( 7 D 

JJHilNlb-r J lZ^ Zo.Z— 1D4 fro 


• • • /L5.5: 


1 7 A _l_ A A A 

1. ( 4 zt U.U9 




rrir iidnin 
[[15.23(20)11 


r r 1 a oc 1 1 1 mi 
[[14.26(11)JJ 


rio co/cm 
[lo.o3(o JJ 




rrir d\n 
[[15. 32(19)]] 


r ri a 01 / am i 
[[14.21(9)]] 


13 


59(3) 


1.1.1 o no foo 
1; 1; 1, 2, 92, 93 


-L-Hb ooU 


/T\ AC1 

1V16/1V16 


a A1 J_ A nc: 
Z.D1 zh O.Uo 










1 A O A / 7\ 
1U. »9( ( ) 


IO O A / O \ 

Iz.zU(z) 


1 1 7A / O \ 
11. iU{Z) 


11 


37(2) 


, oo. oo a ci ioi. o on 
123; 20, 49, 131; 2, 90 


2MASS J12373919+6526148 


T7/T6.5 


0.09 zt 0.11 


[16.70(10)] 


15.56(10) 


15.94(10) 


16.40(10) 




16.05(9) 


15.74(15) 


[16 


28(10)] 


157; 13, 14; 1, 2, 97 


2MASSW J1239272+551537A 


... / ... 


1.86 zt 0.11 




















1 ; — ; 1 , 2 


OM A COW( T1 00H070 I t, 1 C Q 7D 
ZlVIAbb W J LZoiiZ ( Z + OOlOO * .tS 




1 Qfl 1 A 1 1 

1.00 zt U. 11 






















biJbbp JliJo4oo.yU — Ulzz4(\4 


T2 /T2 


A _l_ A A K 

U.ob zt U.Uo 


[15.74(b)] 


i4.bb( i oj 


14.13(3) 


IO O/II'QI 

lo.o4(_o ) 


12.25(d) 


1 /I Of)/ /I \ 

14.5y( l 4 j 


1 A (1(1 / O \ 

14. uy [0 ) 


13 


84(5) 


OO. 1^. 1 O (01 oo 

33; 14; i, 2, yi, yj 


bbb-rlvl JlZDb — 14Uo 


j 


O O _L A OO 

0.00 zt u.zz 












14.01 (3) 


10 co/ 1 )) 

lo.bz^oj 


13 


44(4) 


139; — ; 2 


o ti oo n or(;i7 10 ooo>(co a 
b-L>bb Jl/DDoMo — UzZ^4oz.4 


sclL3.5/ ■ ■ ■ 


4.8 zt 0.6 


ri£? /?7/iam 
[lo.O ( \IZ )\ 


[lb.Uo(ll )J 


r 1 C 7A (1 E\l 

[lo. (9(10 )J 






1^ 1 A/1 1 \ 

lb. 10(11 ; 


15. 79(15) 






1 O O . AO. A O 

13y; lo; 1, 2 | i 


Hoss 4DoL< 


■ ■ ■ /T8 


1 t ■ > 1 _|_ A C\ A 

0.34 zt 0.U4 


1 I . 1 Z\Z ) 


1 c: £2 A ( 1 \ 

ib.b9(i ) 


17.01(4) 


1C AA/(?\ 

ib.yu(b) 












ice. O O . C tl I , 

lob; 32; oo 1 — 1 


Kclu-1 A 


■ ■ ■ /L2: 


1 CO —L. A 1 1 

l.oz zt U. 11 




13. 70(5) 


10 fl7/ r C , l 

lz.9 '{0) 


10 O A f r.\ 
1^.04(0) 




rio 00/0M 
[1o.c4o(oJJ 


f 1 AO/OM 

[12.92(3)] 


[12 


31(2)] 


1.1.1 O OO OO 1Ni*l 

i; i; i, 2, y3, yo, rw4 


Kg1u-1B 


■ ■ ■ /L4: 


1 CO _1_ A 1 1 

l.oz zt 0. 11 




1 /( 07(^1 

14. /(b) 


IO A<~it C\ 

lo. 49(D) 


12.76(5) 




[14.55(4)] 


f 1 A A /Ol 1 

[13.44(3)] 


[12 


74(3)] 


1.1.1 O OO OO 1 At A 

1; 1; 1, 2, y3, yo, 1(1)4 


tlL) 114/OZ.D 


■ ■ ■ /a./ sulVllJ: 


A A 1 _l_ A A CI 

J. 94 zt O.Uo 


{-[A ctfi 1M 

[14.55(11)] 


f 1 ^7/1 AM 

[lo.b S (1U)J 


f 1 A A { ~l Ci W 

[1o.44(1U)J 


f 1 AA/'IAM 

[1 J.99(1U J J 




IO 7 A f 1 A\ 
lo. /4(1U) 


IO OA/1A\ 

1o.o9(1U) 


13 


01(10) 


1 EC. 11. 1 1 OO 

lob; 11; 1, 12/ 


T CDTil T101/1 1 1 OO/I A 

Lib-Plvl J lo!4-|- lo^UA 


... / ... 


1 A7 _1_ A 1 A 
1 .U / zt U. 1U 




















102; — ; 2 


T CDA/1 Tl Ol A 1 1 OOAD 

Jjb-rlvl J 1.514+ Id zUri 


... / ... 


1 A7 _L_ A 1 A 

l.U ( zt U. 1U 




















102; — ; 2 


TTT AO T1 01 CAS3 /tO 1 /I 

ULAb JloloUo.4z-tUoZbZ/.4 


■ ■ ■ /T7.5 


1.8 zt 0.4 


OA nn(«'\ 
zU.UU(_o ) 


li5.csb(_4 ) 


1 a cni'i c\\ 
iy . o\)\ 1U ) 


ly .bU( IZ) 












iio. ioo. ion 

no; i2y; izy 


OM A CC 11 OOfi/l 1 1 A A c 7 c A£? 

ZlVIAbb .J 1ozU41o9+U95 1 DUb 


M7.5/ ■ ■ ■ 


A AO _[_ A 1 yl 

z.9o zt U.14 












IO 70/0) 

lo. (oyo) 


IO A O / O \ 

lo\Ui5(o) 


12 


61(3) 


1 "" . ■ 1 O T . O 

lob; 13(; 2 


2MASS J13204427+0409045 


L3::/ ■ ■ ■ 


2.45 zt 0.06 












15.25(5) 


14.30(3) 


13 


62(5) 


156; 137; 2 


SDSSp J132629. 82 — 003831.5 


L8:/L5.5 


1.51 ztz 0.28 


[17.42(6)] 


16.21(3) 


15.10(3) 


14.17(3) 




16. 10(7) 


15.05(6) 


14 


21(7) 


157; 44, 86; 1, 2, 86 


I'M A CC^sr 11 ooorcn i 01 1 
ZlVIAbb W J Id ZfiDDU + Z 11449 


L5/ ■ ■ ■ 


A C A _l_ A A7 

z\o4 ± yj.Z / 












1£? 1 (1^1 1 1 

lb. 19 (1 1 ) 


1 r A A / \ 
lD.UU(o) 


14 


27(8) 


33; 81; 2 


TTT AO T1 O O C C O ,1 C 1 1 1 Q(V1K 1 
ULAS J 1ooODo.4D-t" 1 loUUD.Z 


■ ■ ■ /T8.5 


A AA _i_ A AO 

U.UU zt U.Uo 


is.nl (_4 ) 


1 7 OA (1\ 

1 /\yu(i ) 


18.25(1) 


1 4i O S3 f '3 \ 

Lo.Za(o) 












1; 32; 19 


OA-/ O k_J LJ tJ IOIU^iU . 'iO V/UO -1- OU . *± 


T7 /T6.5 


u.00 zrz \j . u( 


[±O.OUI^ / )\ 




± . o^± ^ J 


J- . ( 0^0^ 




i fi nnh n \ 

± U . \J\J y\-\J j 




15 


77(27) 


152' 13 14' 1 2 153 


2MASS J14044948-3159330A 


■ ■ ■ /L9: 


1.88 ± 0.06 




[16.47(8)] 


[15.54(7)] 


[14.83(10)] 




[16.58(8)] 


[15.48(7)] 


14 


85(10) 


1; 1; 1, 2 


2MASS J14044948-3159330B 


■ ■ ■ /T5 


1.88 ± 0.06 




[15.93(7)] 


[16.05(7)] 


[16.16(10)] 




[16.12(7)] 


[15.99(7)] 


lb 


06(10) 


1; 1; 1, 2 


ULAS J141623. 94+134836. 3 


■ ■ ■ /T7.5p 


-0.201 ± 0.026 


18.13(2) 


17.35(2) 


17.62(2) 


18.93(17) 




[17.63(2)] 


[17.55(2)] 


[18 


90(17)] 


1; 21; 1, 21 


SDSS J141624.08+134826.7 


L6/L6p:: 


-0.201 ± 0.026 


14.28(1) 


13.04(1) 


12.49(1) 


12.08(1) 




13.15(3) 


12.46(3) 


12 


11(2) 


1; 12; 2, 21 


SDSS J141659. 78+500626. 4 


■ ■ ■ /L5.5:: 


3.30 ± 0.06 


[17.96(6)] 


16.79(3) 


16.03(3) 


15.35(3) 




16.95(17) 


15.95(17) 


15 


60(16) 


156; 24; 1, 2, 24 


BD +01 2920B 


■ ■ ■ /T8p 


1.177 ± 0.020 


19.69(5) 


18.71(5) 


19.14(20) 


[19.89(33)] 












156; 130; 1, 130 


GD 165B 


L4/L3:: 


2.49 ± 0.17 


17.01(10) 


15.64(5) 


14.75(5) 


14.09(5) 


12.93(7) 


15.69(8) 


14.78(7) 


14 


17(10) 


155; 49, 81; 2, 67, 72, 93 


LSR J1425+7102 


sdM8/ ■ ■ ■ 


4.37 ± 0.08 












14.77(4) 


14.40(5) 


14 


33(9) 


34; 15, 101; 2 


LHS 2919 


M7.5/ ■■■ 


0.41 ± 0.11 












11.01(2) 


10.39(2) 


10 


03(2) 


102; 102; 2 


LHS 2924 


M9/M9 


0.21 ± 0.03 


[12.85(5)] 


11.91(3) 


11.27(3) 


10.72(3) 


10.12(3) 


11.99(2) 


11.23(3) 


10 


74(2) 


123; 62, 89; 1, 2, 93 


Proxima Cen 


M5.5/ ■■■ 


-4.432 ± 0.002 












5.36(2) 


4.84(6) 


4 


38(3) 


6; 64; 2 


LHS 2930 


M6.5/ ■■■ 


-0.081 ± 0.029 












10.79(2) 


10.14(2) 


9 


79(2) 


123; 78; 2 


SDSS J143517.20-004612.9 


L0/ ■ ■ ■ 


5.0 ± 1.5 












16.48(10) 


15.61(12) 


15 


32(18) 


157; 61; 2 


SDSS J143535. 72-004347.0 


L3/L2.5 


4.0 ± 1.0 




16.41(3) 


15.68(3) 


15.12(3) 




16.49(12) 


15.66(12) 


15 


02(14) 


157; 61, 86; 2, 86 


LHS 377 


sdM7/ ■ ■ ■ 


2.73 ± 0.06 


[13.67(6)] 


13.27(3) 


12.77(3) 


12.48(3) 


11.93(10) 


13.19(3) 


12.73(3) 


12 


48(3) 


123; 51; 1, 2, 90 


2MASSW J1439284+192915 


LI/ ■■■ 


0.787 ± 0.016 


[13.67(5)] 


12.66(3) 


12.05(3) 


11.47(3) 


10.80(5) 


12.76(2) 


12.04(2) 


11 


55(2) 


33; 81; 1, 2, 93 



Table 10— Continued 













MKO 








2MASS 








Object 


Spec. Type 


m - M 


Y 


J 


H 


K 


h< 


J 


H 


K S 


References 






Optical /IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 




DENIS-P J144137.3-094559A 


... / ... 


2.20 ± 0.21 


















27; - ; 2 




DENIS-P J144137.3-094559B 


... / ... 


2.20 ± 0.21 


















27; - ; 2 




G 239-25B 


■ • ■ /L0: 


0.15 ± 0.03 


















156; 46; - 




SSSPM J1444-2019 


d/sdM9/ ■ • • 


1.05 ± 0.07 












12.55(3) 


12.14(3) 


11.93(3) 


139; 15, 143; 2 




SDSSp J144600. 60+002452.0 


L6/L5 


1.71 ± 0.16 




15.56(5) 


14.59(5) 


13.80(5) 




15.89(8) 


14.51(4) 


13.94(5) 


157; 49, 61; 2, 93 




HD 130948B 


■■• /L4: 


1.297 ± 0.013 




13.81(9) 


13.04(15) 


12.35(4) 










156; 58; 40, 41 




HD 130948C 


... /L4: 


1.297 ± 0.013 




14.12(9) 


13.33(15) 


12.54(4) 










156; 58; 40, 41 




Gl 569Ba 


• ■ ■ /M8.5 


-0.08 ± 0.04 




11.28(6) 


10.67(4) 


10.16(3) 


9.47(10) 


[11.33(6)] 


[10.63(4)] 


[10.19(3)] 


156; 62, 88; 1, 42, 45, S 


8 


Gl 569Bb 


• ■ ■ /M9.0 


-0.08 ± 0.04 




11.79(6) 


11.21(4) 


10.63(3) 


9.96(10) 


[11.84(6)] 


[11.17(4)] 


[10.66(3)] 


156; 62, 88; 1, 42, 45, S 


8 


LHS 3003 


M7/M7 


-1.01 ± 0.07 




9.94(5) 


9.43(5) 


8.93(5) 


8.43(3) 


9.97(3) 


9.31(2) 


8.93(3) 


150; 49, 79; 2, 93, 90 




Gl 570D 


T7/T7.5 


-1.168 ± 0.012 


[16.01(7)] 


14.82(5) 


15.28(5) 


15.52(5) 


12.98(5) 


15.32(5) 


15.27(9) 


15.24(16) 


156; 13, 14; 1, 2, 48 




CFBDS J145829+10134A 


■ ■ • /T9 


2.52 ± 0.18 




19.85(2) 


20.24(13) 


20.57(37) 










1; 110; 37, 110, 154 




CFBDS J145829+10134B 


• ■ ■ />T10 


2.52 ± 0.18 




21.63(5) 


22.55(16) 


22.73(42) 










1; 110; 37, 110, 154 




TVLM 513-46546 


M8.5/M8.5 


0.125 ± 0.014 




11.76(5) 


11.18(5) 


10.69(5) 


10.04(8) 


11.87(2) 


11.18(3) 


10.71(2) 


33; 49, 79; 2, 93, 90 




TVLM 513-42404 


... / ... 


2.3 ± 0.7 




14.31(5) 


13.75(3) 


13.47(3) 




14.41(3) 


13.76(4) 


13.49(4) 


149; - ; 2, 90 




TVLM 513-42404B 


... / ... 


2.3 ± 0.7 




15.35(5) 


14.67(5) 


14.25(5) 




15.42(6) 


14.64(6) 


14.15(7) 


149; - ; 2, 90 




2MASSW J1503196+252519 


T6/T5 


-0.98 ± 0.03 


[14.76(6)] 


13.55(3) 


13.90(3) 


13.99(3) 


11.91(5) 


13.94(2) 


13.86(3) 


13.96(6) 


1; 13, 14; 1, 2, 57, 86 




SDSS J150411. 63+102718. 3 


■ ■ • /T7 


1.68 ± 0.07 




16.49(3) 


16.92(3) 


17.02(3) 










1; 24; 24 




ULAS J150457.65+053800.8 


■■• /T6p: 


1.35 ± 0.11 


17.65(2) 


16.59(2) 


17.05(4) 


17.41(9) 










156; 125; 145 


1 


2MASSW J1507476-162738 


L5/L5.5 


-0.674 ± 0.010 


[13.91(6)] 


12.70(3) 


11.90(3) 


11.29(3) 


9.98(3) 


12.83(3) 


11.90(2) 


11.31(3) 


33; 82, 86; 1, 2, 93 


H 


TVLM 868-110639 


M9/ • ■ ■ 


1.07 ± 0.17 




12.53(3) 


11.79(3) 


11.34(3) 


10.68(12) 


12.61(2) 


11.84(2) 


11.35(2) 


149; 28, 79; 2, 90 




TVLM 513-8328 


... / ... 


3.1 ± 0.4 




14.00(3) 


13.31(3) 


12.93(3) 




14.09(3) 


13.42(3) 


12.96(3) 


149; - ; 2, 90 




Gl 584C 


L8/L8 


1.26 ± 0.03 


[17.03(7)1 


15.95(5) 


15.05(5) 


14.35(5) 


12.86(5) 


16.06(10) 


14.93(8) 


14.35(7) 


156; 49, 82; 1, 2, 93 


1 


SDSS J153417.05+161546.1A 


■ ■ ■ /TO: 


3.02 ± 0.10 




17.46(4) 


16.83(3) 


16.37(3) 




[17.54(14)] 


[16.54(16)] 


[16.36(4)] 


1; 1; 1, 2, 24, 105 




SDSS J153417.05+161546.1B 


■■■ /T5.5 


3.02 ± 0.10 




17.29(4) 


17.53(4) 


17.58(6) 




[17.47(13)] 


[17.24(16)] 


[17.45(6)] 


1; 1; 1, 2, 24, 105 




2MASSI J1534498-295227A 


■ ■ ■ /T4.5 


1.02 ± 0.05 




15.27(3) 


15.36(3) 


15.53(3) 




[15.57(6)] 


[15.48(10)] 


15.47(11) 


1; 1; 1, 2, 57, 86, 107 




2MASSI J1534498-295227B 


■ ■ ■ /T5 


1.02 ± 0.05 




15.44(3) 


15.64(3) 


15.82(3) 




[15.74(6)] 


[15.77(10)1 


15.74(11) 


1; 1; 1, 2, 57, 86, 107 




DENIS-P J153941. 9-052042 


L4:/L2 


0.95 ± 0.12 












13.92(3) 


13.06(3) 


12.57(3) 


4; 74, 84; 2 




WISEPA J154151. 66-225025. 2 


■ ■ ■ /Y0 


-2.7 ± 0.8 




21.16(36) 


20.99(52) 












85; 32; 85 




2MASS J15462718-3325111 


■■■ /T5.5 


0.28 ± 0.05 


[16.49(7)1 


[15.40(5)] 


[15.50(9)1 


[15.60(18)] 




15.63(5) 


15.45(9) 


15.48(18) 


152; 14; 1, 2 




2MASSW J1553022+153236A 


■■■ /T6.5 


0.622 ± 0.026 




15.93(3) 


16.34(3) 


16.50(3) 




[16.42(7)] 


[16.52(16)] 


[16.07(18)] 


1; 1; 1, 2, 86, 95 




2MASSW J1553022+153236B 


■■■ /T7.5 


0.622 ± 0.026 




16.29(4) 


16.72(3) 


16.93(3) 




[16.77(7)] 


[16.90(16)] 


[16.50(18)] 


1; 1; 1, 2, 86, 95 




LSR J1610-0040A 


... / ... 


2.542 ± 0.018 


















34; - ; 2 




LSR J1610-0040B 


... / ... 


2.542 ± 0.018 


















34; - ; 2 




HR 6037B 


■ • • /M9: 


3.59 ± 0.05 
















14.10(30) 


156; 68; 68 




GJ 618. IB 


L2.5/ ■ ■ • 


2.62 ± 0.20 












15.28(5) 


14.35(4) 


13.60(4) 


156; 161; 2 




SDSSp J162414. 37+002915. 6 


■ ■ • /T6 


0.207 ± 0.029 


[16.28(7)] 


15.20(5) 


15.48(5) 


15.61(5) 


13.60(4) 


15.49(5) 


15.52(10) 


[15.49(5)] 


152; 14; 1, 2, 93, 146 




2 MASS J16262034+3925190 


sdL4/ • • ■ 


2.63 ± 0.08 


[14.98(6)] 


[14.39(3)] 


[14.53(5)] 


[14.44(7)] 




14.44(3) 


14.53(5) 


14.47(7) 


139; 15; 1, 2 




SDSS J162838. 77+230821.1 


■ ■ ■ /T7 


0.622 ± 0.026 


[17.27(6)] 


16.25(3) 


16.63(3) 


16.72(3) 




16.46(10) 


16.11(15) 


15.87(24) 


1; 24; 1, 2, 24 




2MASSW J1632291+190441 


L8/L7.5 


0.92 ± 0.07 


[16.86(7)] 


15.77(5) 


14.68(5) 


13.97(5) 


12.54(5) 


15.87(7) 


14.61(4) 


14.00(5) 


33; 49, 81; 1, 2, 93 




LHS 3241 


M6.5/ ■ • ■ 


0.371 ± 0.020 












10.53(2) 


9.97(2) 


9.61(2) 


47; 134; 2 




WISE J164715. 57+563208. 3 


■ ■ ■ /L9p 


-0.3 ± 0.6 












16.59(6) 


15.34(6) 


14.48(7) 


85; 85; 85 




vB 8 


M7/ ■ ■ ■ 


-0.945 ± 0.010 


[10.40(6)] 


[9.73(3)1 


[9.24(2)] 


[8.79(2)] 




9.78(3) 


9.20(2) 


8.82(2) 


123; 62; 1, 2 




2MASSW J1658037+702701 


LI/ ■■■ 


1.342 ± 0.028 












13.29(2) 


12.47(3) 


11.91(2) 


33; 52; 2 




DENIS-P J170548. 3-051645 


L0.5/L4 


1.8 ± 0.7 


[14.27(6)1 


[13.24(3)] 


[12.60(2)] 


[12.01(2)] 




13.31(3) 


12.55(2) 


12.03(2) 


4; 74, 137; 1, 2 




2MASSI J1711457+223204 


L6.5/ ■ • ■ 


2.4 ± 0.3 


[18.09(18)1 


[16.95(18)] 


[15.86(11)1 


[14.71(10)] 




17.09(18) 


15.80(11) 


14.73(10) 


157; 82; 1, 2 




GJ 660. IB 


... / ... 


1.50 ± 0.16 












13.05(5) 


12.56(2) 


12.23(3) 


156; - ; 2 




2MASSW J1728114+394859A 


■ ■ ■ /L5: 


2.06 ± 0.04 




[16.53(8)] 


[15.38(7)] 


[14.40(5)] 




[16.62(8)] 


[15.32(7)] 


14.41(5) 


i; i; 1, 2 




2MASSW J1728114+394859B 


■■■ /L7: 


2.06 ± 0.04 




[16.76(8)] 


[15.79(7)1 


[14.97(5)] 




[16.87(8)] 


[15.73(7)] 


14.98(5) 


i; i; i, 2 





Table 10— Continued 



Object 


Spec. Type 
Optical/IR 


m — M 
(mag) 






MKO 








2MASS 




References 
Plx.; SpT; Phot. 


Y 
(mag) 


J 

(mag) 


H 

(mag) 


K 
(mag) 


l' 

(mag) 


J 

(mag) 


H 
(mag) 


(mag) 


LSPM J1735+2634A 


■ • ■ /M7.5 


0.88 ± 0.05 




[11.70(3)] 


[11.14(3)] 


[10.67(2)] 




[11.76(3)] 


[11.10(3)] 


[10.69(2)] 


i; i; 1, 2 


LSPM J1735+2634B 


■ ■ ■ /L0: 


0.88 ± 0.05 




[12.27(3)] 


[11.69(3)] 


[11.15(2)] 




[12.33(3)] 


[11.66(3)] 


[11.18(2)] 


i; i; i, 2 


WISEP J174124. 27+255319. 6 


T9/T9 


-1.3 ± 0.5 


17.23(2) 










16.48(2) 


16.24(4) 


16.89(20) 


85; 85; 85 


2MASSW J1750129+442404A 


■■• /M6.5: 


2.59 ± 0.07 




[13.13(2)] 


[12.63(4)] 


[12.22(2)] 




[13.17(2)] 


[12.60(5)] 


[12.24(2)] 


1; 1; 1, 2, 87 


2MASSW J1750129+442404B 


■■• /M8.5: 


2.59 ± 0.07 




[14.08(3)] 


[13.40(8)] 


[12.87(2)] 




[14.14(3)] 


[13.36(8)] 


[12.89(2)] 


1; 1; 1, 2, 87 


2MASS J175024S4-0016151 


• • ■ /L5.5 


-0.18 ± 0.05 


[14.34(6)] 


[13.20(2)] 


[12.47(2)] 


[11.82(2)] 




13.29(2) 


12.41(2) 


11.85(2) 


4; 75; 1, 2 


SDSSp J175032. 96+175903. 9 


■■• /T3.5 


2.21 ± 0.28 


[17.19(7)] 


16.14(5) 


15.94(5) 


16.02(5) 




16.34(10) 


15.95(13) 


15.48(19) 


157; 14; 1, 2, 93 


LP 44-162 


M7.5/ • ■ ■ 


1.40 ± 0.05 












11.45(2) 


10.84(2) 


10.40(2) 


102; 52; 2 


SDSS J175805. 46+463311. 9 


■■• /T6.5 


0.74 ± 0.06 


[16.91(6)] 


15.86(3) 


16.20(3) 


16.12(3) 




16.15(9) 


16.25(22) 


15.47(19) 


156; 14; 1, 2, 86 


2MASSI J1835379+325954 


M8.5/ • ■ ■ 


-1.234 ± 0.006 












10.27(2) 


9.62(2) 


9.17(2) 


135; 135; 2 


LP 335-12 


M6.5/ • ■ ■ 


0.50 ± 0.05 












11.01(2) 


10.38(3) 


10.01(2) 


102; 134; 2 


LP 44-334 


M6.5/ • ■ ■ 


1.13 ± 0.08 












10.97(2) 


10.38(2) 


10.01(2) 


102; 136; 2 


2MASSW J1841086+311727 


L4p/ ••■ 


3.14 ± 0.18 












16.16(9) 


14.97(7) 


14.22(7) 


157; 82; 2 


CE 507 


M6/ • ■ ■ 


0.92 ± 0.08 












10.73(3) 


10.14(3) 


9.83(2) 


27; 27; 2 


LHS 3406 


M8/M5.5 


0.753 ± 0.025 




11.31(3) 


10.70(3) 


10.35(3) 


9.78(4) 


11.31(2) 


10.69(2) 


10.31(2) 


123; 30, 49; 2, 90 


SCR J1845-6357A 


M8.5/M8.5 


-2.070 ± 0.009 












9.58(2) 


8.99(3) 


8.52(2) 


66; 65, 73; 2, 73 


SCR J1845-6357B 


■ ■ • /T6 


-2.070 ± 0.009 












13.26(2) 


13.19(3) 


13.69(2) 


66; 65, 73; 2, 73 


2MASSI J1847034+552243A 


• ■ ■ /M6 


2.63 ± 0.08 




[12.51(5)] 


[11.93(8)] 


[11.49(2)] 




[12.56(5)] 


[11.90(8)] 


[11.51(2)] 


1; 1; 1, 2, 87 


2MASSI J1847034+552243B 


• ■ ■ /M7 


2.63 ± 0.08 




[12.75(5)] 


[12.21(10)] 


[11.79(2)] 




[12.80(5)] 


[12.18(10)] 


[11.81(2)] 


1; 1; 1, 2, 87 


PZ Tel B 


... / ... 


3.56 ± 0.11 




12.26(14) 


11.87(10) 


11.42(15) 




12.26(14) 


11.87(10) 


11.42(15) 


156; - ; 7 


vB 10 


M8/ • • ■ 


-1.153 ± 0.010 


[10.62(6)] 


[9.86(3)] 


[9.26(3)] 


[8.74(2)] 




9.91(3) 


9.23(3) 


8.77(2) 


123; 62; 1, 2 


HR 7329B 


M7.5/M7.5 


3.416 ± 0.022 






11.93(6) 












156; 59, 114; 114 


Gl 758B 


... / ... 


0.988 ± 0.012 




18.57(20) 


19.15(20) 




15.99(10) 








156; - ; 70 


GJ 1245B 


M6/M6 


-1.714 ± 0.015 












8.27(3) 


7.73(3) 


7.39(2) 


60; 49, 77; 2 


HR 7672B 


■•• /L4:: 


1.248 ± 0.014 














14.04(14) 


13.04(10) 


156; 103; 8, 103 


LSR J2036+5059 


sdM7.5/ ■•• 


3.33 ± 0.13 


[14.09(6)] 


[13.56(3)J 


[13.19(4)] 


[12.91(3)] 




13.61(3) 


13.16(4) 


12.94(3) 


139; 15, 100; 1, 2 


Gl 802B 


... / ... 


0.99 ± 0.04 












14.75(27) 


14.13(9) 


13.61(8) 


69; - ; 69 


SDSS J205235. 31-160929. 8A 


■•• /L8.5:. 


2.35 ± 0.05 




16.79(4) 


16.05(4) 


15.41(4) 




[17.06(12)] 


[16.02(12)] 


[15.54(15)] 


1; 1; 1, 2, 24 


SDSS J205235. 31-160929. 8B 


■■• /T1.5 


2.35 ± 0.05 




16.79(4) 


16.38(5) 


16.26(7) 




[17.11(12)] 


[16.35(12)] 


[16.36(16)] 


1; 1; 1, 2, 24 


2MASS J21011544+1756586A 


■■■ /L7: 


2.60 ± 0.25 




[[17.42(10)]] 


[[16.50(6)]] 


15.62(3) 




[[17.48(19)]] 


[[16.47(19)]] 


[15.51(12)] 


157; 1; 1, 2, 24, 87 


2MASS J21011544+1756586B 


■ • ■ /L8: 


2.60 ± 0.25 




[[17.73(12)]] 


[[16.80(7)]] 


15.91(3) 




[[17.76(21)1] 


[[16.78(19)U 


[15.80(12)] 


157; 1; 1, 2, 24, 87 


LP 397-10 


M6/ • ■ ■ 


1.57 ± 0.05 












11.78(2) 


11.30(2) 


10.83(2) 


47; 134; 2 


[HB88] M18 


M8.5/ • ■ ■ 


1.7 ± 0.4 












13.43(3) 


12.77(3) 


12.37(3) 


150; 111; 2 


HD 203030B 


• • ■ /L7.5 


3.06 ± 0.07 




18.13(55) 


16.85(12) 










16.21(10) 


156; 121; 121 


LSPM J2124+4003 


M6.5/ • ■ ■ 


0.88 ± 0.04 












10.34(2) 


9.74(3) 


9.43(3) 


47; 100; 2 


HB 2124-4228 


M7.5/ • ■ ■ 


2.7 ± 0.5 












13.32(2) 


12.66(3) 


12.19(2) 


150; 137; 2 


[HB88] M20 


... / ... 


2.1 ± 1.2 












14.31(3) 


13.60(2) 


13.16(3) 


150; - ; 2 


2MASSI J2132114+134158A 


■•• /L4.5:. 


2.22 ± 0.04 




[16.12(6)] 


[15.05(6)] 


[14.23(6)] 




[16.20(7)] 


[14.99(6)] 


14.26(6) 


1; 1; 1, 2 


2MASSI J2132114+134158B 


■•• /L8.5:. 


2.22 ± 0.04 




[16.97(7)] 


[15.96(7)] 


[15.09(7)] 




[17.07(9)] 


[15.90(7)1 


15.08(6) 


1; 1; 1, 2 


2MASSW J2140293+162518A 


■ ■ ■ /M8 


2.44 ± 0.07 




[13.26(6)] 


[12.69(7)] 


[12.24(3)] 




[13.32(6)] 


[12.66(7)] 


[12.27(3)] 


1; 1: 1, 2, 87 


2MASSW J2140293+162518B 


• ■ ■ /M9.5 


2.44 ± 0.07 




[14.21(12)] 


[13.60(13)] 


[12.97(4)] 




[14.28(12)] 


[13.56(13)] 


[13.01(4)] 


1; 1: 1, 2, 87 


HN Peg B 


■■• /T2.5 


1.262 ± 0.017 


[16.86(6)] 


15.86(3) 


15.40(3) 


15.12(3) 




16.70(16) 


15.55(11) 


15.63(25) 


156; 116; 1, 2, 116 


Wolf 940B 


■■• /T8.5 


0.39 ± 0.10 


18.97(4) 


18.18(3) 


18.77(3) 


18.97(6) 










155; 20, 32; 20 


LSPM J2158+6117 


M6/ • ■ ■ 


1.14 ± 0.08 












11.29(3) 


10.78(3) 


10.45(2) 


47; 100; 2 


e Ind Ba 


■ ■ • /Tl 


-2.205 ± 0.002 




12.16(2) 


11.60(2) 


11.42(2) 


9.71(5) 


12.29(2) 


11.51(2) 


11.35(2) 


156; 76; 2, 76 


e Ind Bb 


■ ■ • /T6 


-2.205 ± 0.002 




13.05(2) 


13.40(2) 


13.64(2) 


11.34(6) 


13.23(3) 


13.20(3) 


13.48(2) 


156; 76; 2, 76 


2MASSW J2206228-204705A 


M8/ • ■ ■ 


2.24 ± 0.07 




[13.04(2)1 


[12.44(2)] 


[12.01(3)] 




[13.09(2)] 


[12.40(2)] 


12.03(3) 


1; 39; 1, 2, 39 


2MASSW J2206228-204705B 


M8/ • ■ ■ 


2.24 ± 0.07 




[13.10(2)] 


[12.51(2)] 


[12.08(3)] 




[13.15(2)] 


[12.47(2)] 


12.10(3) 


1; 39; 1, 2, 39 


GRH 2208-20 


M7.5/ • ■ ■ 


3.04 ± 0.04 












14.00(3) 


13.50(3) 


13.15(4) 


33; 33; 2 



Table 10— Continued 



MKO 2MASS 



Object 


Spec. Type 


m — M 


Y 


J 


H 


A' 


V 


J 


H 


K S 


References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 


TVLM 890-60235 


M7/ ■ ■ ■ 


3.56 i 0.25 












14.12(3) 


13.52(3) 


13.12(4) 


149; 160; 2 


2MASSW J2224438 — 015852 


L4.5/L3.5 


0.323 ± 0.028 


[15.32(6)] 


13.89(3) 


12.84(3) 


11.98(3) 


10.90(5) 


14.07(3) 


12.82(3) 


12.02(2) 


1; 82, 86; 1, 2, 57, 86 


LHS 523 


M6.5/ ■ ■ ■ 


0.26 + 0. 12 












10.77(2) 


10.22(3) 


9.84(2) 


155; 77; 2 


21vlAbo J 22344101+404138 f A 


■ ■ ■ /M6: 


7.6 i 0.4 




f i o oc/o\l 

[io.Zo(o)\ 


r i n r o / oM 
[iz.ooyZ )\ 


[12.14(2)1 


11.16(6) 


no o o ^ o \ l 
[13.3U(3 )J 


Til c A MM 

[12.54(2)1 


12. 17(2) 


i e a . o . 1 n o 
156; 3; 1, 2, 3 


21VlAbo J 22344101+404138 1 13 


■ ■ ■ /M6: 


7.6 i 0.4 




[13.31(3)1 


[12.67(2)] 


[12.19(3)1 


11 .39(6) 


f i o ^c/^ 11 
[13.36(3 )J 


[12.64(2)] 


12.22(3) 


i e a . o . 1 n o 
156; 3; 1, 2, 3 


IjP 400-44 


M7/ ■ ■ ■ 


1.81 ± 0. la 












ii o o f n \ 
12.39(2) 


11. ( t{*£) 


11 .30(2) 


47; 52; 2 


{j 210- 1 ti 


M9.5/ ■ ■ • 


1.45 ± 0.0 / 












i o o a fn \ 


1 o to} { ^ ^ 
Iz.oy (Z) 


11 

12. 18(2) 


156; 83; 2 


ULAS J223955. 76+003252. 6 


■■■ /T5.5 


4.9 ± 1.4 


19.94(17) 


18.86(9) 














118; 112; 112 


DENIS-P J225210. 73-173013. 4A 


■■■ /L4.5:. 


1.00 ± 0.06 




[14.66(4)] 


[13.73(4)] 


[13.10(3)] 




[14.74(4)] 


[13.68(4)] 


[13.12(3)] 


1; 1; 1, 2 


DENIS-P J225210. 73-173013. 4B 


■ ■ ■ /T3.5: 


1.00 ± 0.06 




[15.36(6)] 


[14.90(7)] 


[14.82(7)1 




[15.53(6)] 


[14.83(7)] 


[14.75(8)] 


1; 1; 1, 2 


SDSSp J225529. 09-003433. 4 


LO:/ ■■■ 


4.0 ± 0.4 




15.50(5) 


14.80(5) 


14.28(5) 




15.65(6) 


14.76(6) 


14.44(8) 


157; 140; 2, 93 


2MASS J23062928-0502285 


M7.5/ ■ ■ ■ 


0.42 ± 0.07 












11.35(2) 


10.72(2) 


10.30(2) 


27; 52; 2 


HR 8799d 


... / ... 


2.98 ± 0.06 




18.24(43) 


17.16(16) 




14.54(16) 






16.09(12) 


156; - ; 43, 117 


HR 8799e 


... / ... 


2.98 ± 0.06 






16.51(43) 




14.59(12) 






15.91(22) 


156; - ; 43, 119 


HR 8799b 


... / ... 


2.98 ± 0.06 




19.28(16) 


17.88(5) 




15.64(11) 






16.96(2) 


156; - ; 43, 117 


HR 8799c 


... / ... 


2.98 ± 0.06 




17.63(17) 


16.88(10) 




14.72(9) 






16.18(4) 


156; - ; 43, 117 


APMPM J2330-4737 


M6/M8.5 


0.69 ± 0.10 












11.23(2) 


10.64(3) 


10.28(2) 


27; 111; 2 


2MASS J23310161-0406193A 


... / ... 


2.08 ± 0.03 


















156; - ; 2, 25 


2MASS J23310161-0406193B 


... / ... 


2.08 ± 0.03 


















156; - ; 2, 25 


APMPM J2331-2750 


M7.5/M9.5 


0.80 ± 0.06 












11.65(2) 


11.06(3) 


10.65(3) 


27; 111; 2 


APMPM J2344-2906 


M6.5/ ■■• 


2.5 ± 0.3 












13.26(3) 


12.75(2) 


12.43(3) 


27; 111; 2 


APMPM J2354-3316C 


M8.5/M8 


1.77 ± 0.09 


[13.88(6)] 


[13.00(2)] 


[12.41(3)] 


[11.86(2)1 




13.05(2) 


12.36(3) 


11.88(2) 


147; 16, 142; 1, 2 


2MASSI J2356547-155310 


■■■ /T5.5 


0.81 ± 0.11 


[16.64(6)] 


15.48(3) 


15.70(3) 


15.73(3) 




15.82(6) 


15.63(10) 


15.77(18) 


157; 14; 1, 2, 86 


APMPM J2359-6246 


... / ... 


1.59 ± 0.10 












11.39(3) 


10.83(2) 


10.52(2) 


27; - ; 2 



Note. — Compilation of near-infrared photometry for all ultracool dwarfs with parallax measurements. To be included in this list an object must have a spectral type >M6 
or A'-band absolute magnitude >8.5 mag. Both optical and infrared spectral types are given, and uncertainties are 0.5 subtypes unless otherwise noted: ±1 subtype errors are 
denoted by t: :", ±1.5 subtype errors are denoted by and ±2 subtype errors are denoted by Uncertainties in magnitudes are given in parentheses in units of 0.01 mag. 

Values enclosed in single brackets are based on synthesized conversions for the intcgratcd-light photometry and/or binary flux ratios (e.g., J2MASS converted to JmkO or AF110W 
converted to AJ). Values enclosed in double brackets are for binaries where the flux ratio and its uncertainty were determined from synthesized photometry of the ensemble of 
best matching spectral templates, as described in Section 15.21 Values enclosed in triple brackets arc for the one binary where the flux ratios arc derived entirely from spectral 
decomposition (i.e., no flux ratio is measured in any ncar-IR. bandpass). 



Ref erences — (1) Thi s work; (2) 2 MASS Point Sourc e Cata log JCutri et aLll2003l); ( 3) lAllers et al l J2009I); f4)lAndrei et aTl 12011ft; (5)IArtigau et alj 120101); ( 6) Benedict "ct al.l 
11999): (7) Billc r et al.l 120101) ; ( 8) iBoccaletti et all 120031 ); (9) iBonnefov et all 120111 ); (10 ) iBouv et al.l 120041); f 11) bowler et alj l200g|); (12)~ | Bowler et al.l l2010al)7 
(13) [Burgasser et al.l 12003a!); ( 14) [Burgasser et al.l l2006bl); ( 15) Burgasser et al. [2007) ; (16 ) iBurgasser et al.l l2008al); (17) i Burgasser et~ l. 12008b); (18) Burga sser et al 



(19) Burningham ct al. 
(25) IClose et al.l 12002 
(32) ICushing et al.l l201l| ); 



gi 

Burningham et al.l 120091); (21) iBurningham et "aTl 120101); (22 ) IChauvin et ah! <20ojj); (23) Ichauvin et al.| 120051) ; (24 ) IChiu et al 

~* ; (28 ) ICrifo et al.l 120051); ( 29) ICruz et al.1 120031); (30) ICruz et al.l j20ol)T (31) ICurrie et a" 
2008)1 : (35) iDeacon et al.l 120111): (36) iDelorme et al.l 120081): (37) i Delorme et al.l 120101): 
(42)lDupuv et al.l 1 20101); (43~ Esposito et al.l 120121); (44) iFan et al.l 



[); (2 6) ICosta et al.l 120051); (27 ) [Costa et al.l l20Qi 
aOl lj): (33) | Dahn et al I ]2002|); (34) | Dahn et al l 
ucoura nt et al. 12008); (39) D upuv et al.l l2009aF) ; (40) Dupuv et al.l I2009b | ); (41) | Dupuv et all (2009c) 



(77) | Kirkpatrick et al. 11991); (78) Kirkpatrick et al. 11994); (79) Kirkpatrick et al. 11993;); (80) iKirkpatrick et aU 119971) : (81) iKirkpatrick et al 
l200ol ): (83) Kirkpat rick et al.l f2001bl) : (84) 'Kirkpatrick et al. 12008); (85) Kirkpatrick et al. 12011); (86) Knapp et al. 12()o3); (87) iKonopackv et ~ 



, , (45) iForrest et ^11 119881); ( 4 6) iForveille et al.1 1200^ ); (47) IGatewood fc Cobarjl 120091 ); (48 ) IGeballe et al.1 l200l|); (49) | Geballe et alj 1200211 ; "(50) IGever et alj 1198i ), 
(51) iGizij J 19971) ; (52 ) iGizis et al.1 l200ol): ( 53) | Gizis et al 1200 Jl: (54) iGizis et al.1 120021); (55) iGizisI 20021) ; (56) iGoldmar! et al.1 l201(y : (57) iGolimowski et alj |2004e i: 
(58) Goto et alj 120021); (59) iGuenther et al l l200ll ); (6 0) lHarrington et all J 19931) ; (61) lHawley et al I J2OO2II: (62) iHenrv fc Kirkpatrick! Il990l) : (63) iHenrv fc McCarthy! f l993) : 
( 64) Henry et al.1 120021): (65) iHenrv et al.1 l2004|): (66) iHenrv et al.1 |2006|): (67) iHewett et al.1 12009): (68 ) Huelamo "t al.1 120101): (69) Iceland et al l 120081); (70) Ijanson et al.1 
20l j|); (71) Uavawardhana et al.1 120031); (72) Ijones et al.1 119961); (73) Ikasper et al.1 120071 ); ( 74) iKendall et al.1 120041 ); (75 ) [Kendall et al.1 120071); (76) iKing et al.1 120101) 
i) | Kirkpatrick et al.1 11994I) ' 



11999); (82) Kirkpatrick et al.1 
2010); (88) lLane et al.1 «2P01); 



(89) [Leggetj J1992I) ; (90)lLeggett et al.Ul998h ; OlllLeggett et alj 120001) ; (92)|Leggett et aLH2001l) ; (93)lLeggett et alj|2002al ) ; (94) l Leggett et al J f200ltl ) ; (95) | Leggett et "all J2007I1 
(96) Leggett et al (2009); (97) Lcggctt ct al. 12010); (98) Lcgg ctt et al.H2012p; ( 99) | Leinert et all 12000); (lOO)lLepine et a l. 12003a); (101) Lcpinc ct al. ( 2003bi) ; (102) iLepine et al 



(96) | Leggett et al.H2009l ); (97)lLeggett et al.H2010l); (98)lLeggett et alj J2012j) ; ( 99) iLeinert et aLM200of); (lOO)lLepine et al.l l2003e ); (10 1) bepine et a" I2003bh ; (102) iLepine et al 
20091); (103) ILiu et alj J2002j); (104) iLiu fc Leggetl )2005l) ; (105) ILiu et al.l i20od); (1 06) ILiu et al] J2007I); (107) ILiu et al. | ]2008l); (108) ILiu et alj i2010 | ); (109) | Liu et al 
[2011 a'); (110) ILiu et alj i2011bl); (111) lLodieu et al.l J20051) ; (112) [Lodieu et al.M2007l); (113) | Loutrel et all i201 1|); (114) iLowrance et all 120001 ); (1 15) iLucas et alj i2010D; 
(116) lLuhman et al.l 120071); ( 117) iMarois et al.l J2008I); ( 118) iMarocco et al.l |201Ctl: (119) IMarois et alj J2010I); (120) IMetchev & HillenbrandH2004l) ; (121) IMetchev ~ Hillcnbrand 
I2OO6); (1221 IMohantv et al.l i200 7 | ); (123) iMonet et alj i!992|); (124) IMugrauer et alj 120071); (125) [Murray et alj i2011l); (126) iNielsen et alj 12012]); (127) iPatience et alj i2002l) 
(128) Patience et al.U2010| ); (129) | Pinfleld et al.H2008l) ; (130)|pinfleld et alj 120121 ) ; fl31)]Reid et aljll995l); ( 1 32)lReid fc Cru j j2002aD ; (133)lReid fc Cru j i2002bf) ; (134)lReid et al" 
l2003a|); (135) iReid et alj l2003b|); (136) iReid et all <2004 | ); (137) iReid et alj l2008b|): (138) iRuiz et alj ll99l|): (1 3 9) ISchilbach et alj 120091): (140) ISchneider et alj 120021) 
(141)|Scholz et al.H2004al); f 142) | Scholz et alj 12004" *"^ 



91); (148) iTeixeira et al. | 120081) 

(154) UKIDS S DR8; (155) I van Altena et al 



JIM 



120081 ); (161) IWilson et alj I2OOII) . 




CO 

I 



Table 11. Mid-Infrared Photometry for All Ultracool Dwarfs with Parallaxes 











Spitzcr/IRAC 






WISE 










Object 


Spec Type 




f3 61 


[4.5] 


[5.8] 


[8 01 


Wl 


W2 


W3 


W4 


References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 


SDSS J000013. 54+255418. 6 


■ ■ • /T4.5 


0.75 ± 0.06 


13.72(3) 


13.07(3) 


12.56(9) 


12.50(3) 










1; 


9; 60 


2MASSI J0003422-282241 


M7.5/ • ■ ■ 


2.95 ± 0.08 










11.67(3) 


11.50(2) 


10.97(10) 


>9.02 


106; 23; 2 


LSR J0011+5908 


M6.5/ ■•• 


-0.173 ± 0.028 










8.86(2) 


8.63(2) 


8.41(3) 


7.93(12) 


65; 65; 2 


BRI 0021-0214 


M9.5/M9.5 


0.31 ± 0.10 


9.94(3) 


9.91(3) 


9.72(3) 


9.55(3) 


10.17(2) 


9.90(2) 


9.41(4) 


>8.80 


101; 33, 50; 2, 80 


PC 0025+0447 


M9.5/ ■•• 


4.30 ± 0.26 










14.62(4) 


14.14(5) 


>12.24 


>8.89 


25 


50; 2 


2MASSW J0030300- 145033 


L7/ ■■■ 


2.13 ± 0.27 










13.66(3) 


13.26(3) 


>12.27 


>9.15 


107; 53; 2 


SDSSp J003259. 36+141036. 6 


■ ■ ■ /L8 


2.6 ± 0.4 










14.26(3) 


13.67(4) 


>12.22 


>8.98 


107; 33; 2 


ULAS J003402. 77-005206. 7 


■■■ /T8.5 


0.82 ± 0.04 


16.28(3) 


14.49(3) 


14.82(5) 


13.91(6) 


17.47(29) 


14.50(8) 


>12.06 


>8.68 


1; 24, 108; 2, 108 


2MASSW J0036159+182110 


L3.5/L4: 


-0.288 ± 0.015 


10.19(3) 


10.24(3) 


10.10(3) 


10.06(3) 


10.52(2) 


10.24(2) 


9.93(5) 


>8.51 


25; 33, 53; 2, 80 


HD 3651B 


■■■ /T7.5 


0.219 ± 0.008 


15.38(4) 


13.62(2) 


14.04(12) 


13.45(14) 










106; 74 


74 


2MASS J00501994-3322402 


■ ■ ■ /T7 


0.12 ± 0.05 


14.82(5) 


13.57(3) 


13.32(17) 


13.00(22) 


15.54(5) 


13.55(4) 


11.90(21) 


>8.84 


1; 9; 2, 


61 


RG 0050-2722 


M8/ ■ ■ ■ 


1.7 ± 0.5 










12.17(2) 


11.87(2) 


11.52(16) 


>8.93 


102; 50; 2 


CFBDS J005910. 90-011401. 3 


■■■ /T8.5 


-0.07 ± 0.04 










17.07(15) 


13.68(4) 


11.65(23) 


>9.10 


1: 


24; 2 


SDSSp J010752. 33+004156.1 


L8/L5.5 


0.97 ± 0.15 










12.69(2) 


12.17(3) 


11.45(20) 


>8.88 


107; 33, 40; 2 


CTI 012657.5+280202 


M8.5/ ■ ■ ■ 


2.58 ± 0.04 










12.46(2) 


12.19(2) 


11.98(20) 


>9.16 


25; 50; 2 


2MASS J01490895+2956131 


M9.5/ ■•• 


1.76 ± 0.03 










11.56(2) 


11.31(2) 


10.78(7) 


9.13(38) 


25; 52; 2 


SDSS J015141. 69+124429. 6 


■ ■ ■ /Tl 


1.65 ± 0.16 


14.06(3) 


13.91(3) 


13.62(11) 


13.34(18) 


14.59(3) 


13.89(4) 


12.48(40) 


>8.71 


107; 9; 2, 80 


SDSS J020742. 48+000056. 2 


■■■ /T4.5 


2.7 ± 0.3 


15.59(6) 


14.98(5) 


14.67(20) 


14.17(19) 


16.39(8) 


15.07(8) 


>12.84 


>9.04 


76; 9; 2, 80 


2MASSI J0243137-245329 


■ ■ ■ /T6 


0.14 ± 0.08 


13.90(3) 


12.95(4) 


12.71(5) 


12.27(5) 


14.67(3) 


12.92(3) 


11.56(12) 


>9.25 


107; 9; 2, 80 


BRI B0246-1703 


M8/ ■ ■ ■ 


1.05 ± 0.19 










11.17(2) 


10.98(2) 


10.80(7) 


>9.01 


102; 51 


: 2 


TVLM 831-154910 


... / ... 


2.6 ± 0.3 










11.69(2) 


11.45(2) 


11.03(16) 


>8.83 


101; - 


: 2 


TVLM 831-161058 


M8/ ■ ■ ■ 


3.76 ± 0.27 










12.41(2) 


12.17(2) 


12.14(29) 


>8.69 


101 


109; 2 


TVLM 831-165166 


... / ... 


3.6 ± 0.5 










13.08(2) 


12.85(3) 


12.71(46) 


>9.27 


101; - 


: 2 


TVLM 832-10443 


M8/ ■ ■ ■ 


2.218 ± 0.024 










11.65(2) 


11.39(2) 


10.92(9) 


>8.91 


25; 25; 2 


Tccgarden's star 


M6/ ■ ■ ■ 


-2.069 ± 0.008 


7.12(1) 


7.10(2) 


7.05(1) 


7.02(1) 


7.32(3) 


7.06(2) 


6.90(2) 


6.72(8) 


32; 44; 2, 80 


PSO J043. 5395+02. 3995 


■ ■ ■ /T8 


-1.2 ± 0.6 










15.76(5) 


12.74(3) 


11.48(14) 


>9.44 


67; 67; 2 


DENIS-P J0255. 0-4700 


L8/L9 


-1.52 ± 0.04 


10.29(2) 


10.20(2) 


9.89(1) 


9.61(1) 


10.73(2) 


10.17(2) 


9.16(3) 


8.68(28) 


20; 9, 56; 2, 80 


TVLM 832-42500 


M6.5/ ■ ■ ■ 


2.20 ± 0.24 










12.54(2) 


12.27(3) 


11.90(23) 


>9.38 


101; 35; 2 


LP 412-31 


M8/ ■ ■ ■ 


0.809 ± 0.019 










10.35(2) 


10.15(2) 


9.87(5) 


9.09(54) 


25 


50; 2 


2MASSW J0326137+295015 


L3.5/ ■ ■ ■ 


2.54 ± 0.11 










13.19(3) 


12.76(3) 


>12.39 


>9.01 


25 


52 


2 


2MASSI J0328426+230205 


L8/L9.5 


2.40 ± 0.28 










14.15(3) 


13.60(4) 


>12.41 


>8.82 


107; 53, 58; 2 


LSPM J0330+5413 


... / ... 


-0.081 ± 0.029 










9.03(2) 


8.83(2) 


8.64(2) 


8.31(25) 


65; - 


2 


LP 944-20 


M9/ ■ ■ ■ 


-1.52 ± 0.05 


8.87(3) 


8.79(1) 


8.59(1) 


8.42(1) 


9.13(2) 


8.81(2) 


8.27(2) 


8.00(11) 


102; 103; 2, 80 


2MASP J0345432+254023 


L0/L1: 


2.153 ± 0.029 










12.35(2) 


12.09(2) 


12.14(44) 


>8.90 


25; 33, 52; 2 


LHS 1604 


M8/ ■ ■ ■ 


0.83 ± 0.06 










9.97(2) 


9.76(2) 


9.59(4) 


>8.60 


77: 


109; 2 


2MASSI J0415195-093506 


T8/T8 


-1.218 ± 0.021 


14.10(4) 


12.29(3) 


12.87(7) 


12.11(5) 


15.11(4) 


12.26(3) 


11.13(11) 


>8.64 


1; 8, 


9; 2, 80 


LHS 191 


M6.5/ ■ ■ ■ 


1.17 ± 0.07 










10.46(2) 


10.24(2) 


9.93(5) 


>9.01 


77 


48 


2 


LHS 197 


M6/ ■•• 


1.41 ± 0.04 










10.55(2) 


10.31(2) 


9.98(5) 


9.03(47) 


77 


82 


2 


LSR J0510+2713 


M8/ ■ ■ ■ 


-0.02 ± 0.03 










9.29(2) 


9.13(2) 


8.91(3) 


8.76(44) 


(15 


65 


2 


LHS 1742a 


esdM5.5/ ■ ■ ■ 


4.37 ± 0.16 










13.73(3) 


13.51(4) 


>12.32 


>8.82 


77 


35 


2 


LSR J0515+5911 


M7.5/ ■ ■ ■ 


0.91 ± 0.04 










10.02(2) 


9.81(2) 


9.48(4) 


9.19(54) 


(15 


65 


2 


2MASS J05325346+8246465 


sdL7/ ■ ■ ■ 


1.87 ± 0.09 


13.37(3) 


13.22(2) 


13.23(10) 


13.03(10) 


13.80(3) 


13.25(3) 


>12.56 


>9.28 


90; 10; 2, 80 


LHS 207 


M6/ ■ ■ ■ 


1.73 ± 0.07 










11.13(2) 


10.88(2) 


10.69(7) 


>8.84 


77; 82; 2 


SDSSp J053951. 99-005902.0 


L5/L5 


0.59 ± 0.06 


11.49(3) 


11.60(3) 


11.35(4) 


11.20(5) 


11.87(2) 


11.58(2) 


> 11.41 


>8.42 


107; 31, 33; 2, 80 


2MASSI J0559191-140448 


T5/T4.5 


0.075 ± 0.022 


12.67(3) 


11.93(3) 


11.73(3) 


11.42(3) 


13.39(3) 


11.90(2) 


11.02(17) 


>9.06 


1; 8, 


9; 2, 80 


2MASS J06411840-4322329 


LI. 5/ ■ ■ ■ 


1.27 ± 0.23 










12.07(2) 


11.78(2) 


11.21(9) 


>9.58 


4; 


80: 


2 


HD 46588B 


■ ■ ■ /L9: 


1.261 ± 0.010 










13.71(3) 


13.08(3) 


11.72(16) 


>9.48 


106; 72; 2 


ESO 207-61 


M9/ ■ ■ ■ 


1.33 ± 0.18 










11.83(2) 


11.56(2) 


11.34(10) 


>9.48 


102; 8£ 


; 2 


2MASS J07193188-5051410 


L0/ ■ ■ ■ 


2.43 ± 0.16 










12.44(2) 


12.22(2) 


11.54(10) 


>8.99 


4; 


80: 


2 



O 



Table 11 — Continued 



Spitzcr/IRAC WISE 



Object 


Spec. Type 


m - M 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


Wl 


W2 


W3 


W4 


References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 


UGPS J072227. 51— 054031.2 


■ ■ ■ /T9 


— 1.926 ± 0.021 


14.28(5) 


12.19(4) 






15.19(5) 


12.21(3) 


10.39(8) 


>9.15 


62; 24; 2, 73 


2MASSI J0727182+171001 


T8/T7 


— 0.256 ± 0.017 


14.41(3) 


13.01(3) 


13.24(6) 


12.64(11) 


15.24(5) 


12.96(3) 


11.90(28) 


>8.33 


1; 8, 9; 2, 80 


T TU O O O A 

LJrib Zo4 


M6.5/ • - ■ 


Ait a a no 
— U.lb ± U.Uo 










9.06(2) 


8.82(2) 


8.59(2) 


O Ol /oo^ 
Q.ZLyZZ ) 


19; 43; 2 


Lr 4Zo-ol 


M7/ ■ ■ ■ 


l.oZ zh U.U4 










9.61(2) 


9.45(2) 


n o<j i o\ 
y .zo(o ) 


o.yb(4o ) 


OO. QO . O 

oZ\ oo; z 


T T T TD yuil 'J AT} 


- ■ ■ /T4.5 


1 o a J_ a a a 
±.o4 zh U.04 










15.92(8) 


13.96(5) 


IO /I A/OKI 

i^.4y (oo) 


>9.24 


1 A£T . 07. o 

lUo; Zi\ z 


W D UoUb — bulhJ 


... / ... 


1 a 1 _i_ r\ A7 
1.41 ztz U.O t 


ly .bb( lb ) 


lo.oo(oj 






> 19.41 


1 ('.b8(41 ) 


1Z. oo{ loj 


HI. lH( oZ) 


98; — ; 2, 75 


"n\ XT' at to taoi 70A a *?1 kcoa 
DUilNlb J Ufil foU.U— blDDzU 


■ ■ ■ /T6 


1 C A _[_ A 1 yl 

— 1.54 zt U. 14 










1 o f * c: ( o \ 

iz.yb(zj 


11.24(2) 


y .bo(o ) 


A A O f A 1 ^ 

y . 4o ( 4 1 ) 


5; 5; 2 


niiT A COT inoid fit; i o i i r c o 
zlvlAbbl ,J UttZoiyb+zU IbbZ 


L7.5/L6 


a i o n _l a aoo 
U. loy zh U.Uzo 


"I 1 7A t 0\ 

11.7U(d) 


11.59(3) 


1 1. 16(3) 


1 A Al/O^ 

1U. 9o(o ) 


1 o ao/o\ 

lz.Uo(z ) 


11.56(2) 


1 A OA^ 1 ! 

1U.39 ( / ) 


A C\0 f A Cl\ 

y .ud(4y ) 


OC, OO CO. O OA 

Zo, oo, bo; Z, qU 


T T_J C Oyl O 

LiJrib Z4» 


M6.5/ • - ■ 


O OAO _L a AO,1 

— Z.Z\)o ztz U.UZ4 


6.84(2) 


6.84(4) 


6.76(5) 


6 . 74 ( 1 ) 


7.03(3) 


6.82(2) 


o.boyZ ) 


6.47(6) 


IAS. AO. O OA 

lUb; 48; z, oU 


SDSSp J083008. 12+482847.4 


L8/L9: 


0.58 zt 0.10 










12.91(2) 


12.46(3) 


11.71(21) 


>9.05 


107; 33, 56; 2 


LHS 2021 


M6.5/ ■ ■ ■ 


1.12 ± 0.17 


10.32(2) 


10.35(1) 


10.24(1) 


10.20(1) 


10.51(2) 


10.33(2) 


10.19(10) 


>8.56 


20; 20; 2, 80 


LHS zUzo 


M6/ ■ ■ ■ 


1 A*71 _L_ A AOf; 

1.4r 1 ziz U.Uzo 










10.91(2) 


1 A 7A f r>\ 

W. iU{Z) 


1 A CA/O^ 

iu.by (o ) 


>8.87 


77; 43; 2 


zlvlAbb J Uooo4zob— Uoiyzo f 


L5/ ■ ■ ■ 


a o c _E_ a o 1 
— U.ob zh U.zl 










1 A OA/0\ 

LY).A\)\Z) 


1 A A')/0\ 

lU.Uo( Z) 


9.47(3) 


>8.49 


4; 22; 2 


c t~\ cCv. Tnoo'71 7 a a a a 1 o o 
bDbbp ,J Uoo f 1 f .2,1 — UUUUlB.o 


1 U / 11 


2.4 zt 1.1 


1 A 7£T 1 O 

14. tb(o ) 


1 A C: A / O A 
14.00(3) 


1 A A 1 f 1 0\ 

14. 41(1 o) 


1 A 00/1 /1\ 

14.^^(14) 


15.40(5) 


14.69(7) 


> 12.82 


>9. 18 


1A7. A O OA 

Wf, y, bb; Z, qU 


T TLX O Ofl 1 )^ 

LiJrib ZU34 


M6/ ■ ■ ■ 


A 70 _E_ A AO 

0. i o zh U.Uo 










9.80(2) 


9.63(2) 


9.46(5) 


>8.92 


77; 49; 2 


LHS 2065 


M9 /M9 


— 0.346 zt 0.028 


9.41(3) 


9.39(3) 


9.22(3) 


9.13(3) 


9.61(2) 


9.38(2) 


8.93(3) 


9.17(51) 


77; 33, 48; 2, 80 


T D O^O 1 o o 


M6/ ■ ■ ■ 


A AO _[_ A A A 

— O.yo zh U.04 










8.23(3) 


8.03(2) 


1 .QV(Z ) 


7 A^/OO^ 

{ .ybyZZ ) 


A A . ^ ^1 . O 

44; 44; z 


ULAb J uyuilb.zo — UoUboo.U 


■ ■ ■ /T7.5 


1 AO _L A AO 

i .uz zh u.uy 










1 I . I 1 (ol ) 


14.60(7) 


> 12.08 


>8.63 


76; 69; 2 


DENIS-P .10909.9— 0658 


L0/ ■ ■ ■ 


1.86 zt 0.22 










12.21(2) 


11.96(2) 


11.30(15) 


>8.57 


4; 56; 2 


2MASSI J0937347+293142 


T7/T6p 


— 1.066 zt 0.023 


13.10(4) 


11.64(5) 


12.32(3) 


11.73(5) 


14.07(3) 


11.66(2) 


10.75(9) 


>8.53 


90; 8, 9; 2, 80 


ZlvlAbb ,J \)\) i\) oo 4i> — _i44i> J / y 


■ ■ ■ /T8 


1 _E_ A AC 

— l.ob zh U.Oo 


1 O T£Z 1 O 
Id. 'O(Z) 


11.66(2) 


1 O Cl(2 1 o\ 

vz. yt>(o) 


11 OA/0\ 

1 l.oy yo ) 


15.03(4) 


11.64(2) 


1 A 71 / A"! 

iu. ' i(,y) 


>9.20 


1 O . A . O 1 O 

lz; y; Z, LZ 


TVLM 262-111511 


M8/ ■ ■ ■ 


2.3 zt 0.4 










12.77(3) 


12.48(3) 


12.59(46) 


>9.04 


101; 109; 2 


TVLM 262-70502 


... / ... 


3.0 zt 0.4 










12.90(3) 


12.67(3) 


12.57(40) 


>9.27 


101; — ; 2 


2MASS J10043929 — 3335189 


L4/ ■ ■ ■ 


1.31 zt 0.23 










12.28(8) 


12.00(7) 


12.67(54) 


>9.22 


4; 37; 2 


TVLM 263-71765 


M8/ ■ ■ ■ 


2.48 zt 0.20 










12.07(2) 


11.84(2) 


11.48(15) 


>9.34 


101; 109; 2 


cccdai t 1 a 1 o 1 oci; 
bbbl 1V1 J±Ulo — loot) 


^ T\ ,T A r / 

salViy.o/ ■ ■ ■ 


O A _[_ A 1 

o.4b zh U.zl 










1 O 70/0\ 

lo. io{o) 


13.55(4) 


l^!.Do(bl ) 


>8.49 


A A . 1 A A yl . O 

yu; 10, y4; z 


OTi/T A QO T1 m CKQ7A Onnni^QK 

ziviAbb .j luiooo is — zyuyooo 


T 1 / 

LI/ ■ ■ ■ 


o ntz _i_ a on 
Z . zb zh U . ZU 












1 O OflfO\ 

IZ.ooyo) 


io 1 o/oe\ 
LZ. loyZo ) 


>8.78 


4; 37; 2 


1 VLjIVI z±o-zUUo 


... / ... 


O j£A7 _L A AO A 

z.bUr zh U.Uzy 










1 O A^ZO\ 

lz.Ub(z ) 


11.84(2) 


11 A 7/"l 
11 . 4 ' ( lb) 


>9.23 


25; — ; 2 


HD 89744B 


L0/ ■ ■ ■ 


2.979 zt 0.026 










13.19(3) 


12.95(3) 


> 12. 14 


>9.06 


106; 110; 2 


Olifl A COT T1 fl/l^rOO I OHIO 

ZlVlAbbI J 1U4 i ooo+zlJ4J t -i 


1 7/ 1 O.O 


A 1 O J_ A AA 

u.iz zh u.uy 


14. jy (b ) 


12.95(5) 


1 O ^0/7"! 

io.oZ{( ) 


io ai / 1 n\ 
lZ.i)l(li)) 


15.43(4) 


iz.y i (o) 


11 70/0A\ 
11. 1 Z(Zij) 


>9. 17 


1 A7. O A. O OA 

1U f ; S, y; C4U 


t no ono 
Lrlb zyz 


JVlO . b / IVlD . b 


1 70 -L A A/I 

— 1 . / Z zh U.U4 


7.51(3) 


7.51(3) 


7.46(3) 


7.42(3) 


7.71(2) 


7.51(2) 


7 QA/0\ 

/ .oU\Z ) 


7 A O 1 Ci \ 

i .ud(y ) 


inc. oo An. o on 

iuo, oo, 4y, z, ou 


LiJrib Zol4 


M6/ ■ ■ ■ 


1 AO _l_ A 1 O 

l.ao zh U.lz 










11.38(2) 


11. 17(2) 


11.11(14) 


>8.82 


77. OO. O 

( ( ; oz; z 


Wolf 359 


M6 /M6 


— 3.112 zt 0.011 










5.81 (6) 


5.49(3) 


5.48(2) 


5.31(3) 


±uo, oo, ^to, ^ 


DENIS-P J1058. 7-1548 


L3/L3 


1.19 zh 0.04 


11.76(3) 


11.77(3) 


11.60(3) 


11.50(3) 


12.07(3) 


11.77(2) 


11.42(16) 


>9.05 


25; 33, 52; 2, 80 


SSSPM J1102-3431 


M8.5/ ■ ■ ■ 


3.71 zb 0.06 










11.44(2) 


10.79(2) 


9.39(3) 


8.02(19) 


99; 97; 2 


LHS 2351 


M6/ ■ ■ ■ 


1.59 zb 0.14 










11.10(2) 


10.86(2) 


10.64(9) 


>8.71 


102; 82; 2 


SDSS J111010. 01+011613.1 


■ ■ ■ /T5.5 


1.42 =b 0.05 


14.71(4) 


13.88(3) 


13.43(7) 


13.21(16) 


15.53(5) 


13.92(5) 


12.12(32) 


>9.16 


1; 9; 2, 80 


2MASS J11145133-2618235 


■ ■ ■ /T7.5 


-1.267 zb 0.017 


14.01(5) 


12.23(3) 


13.22(17) 


12.25(22) 


15.37(5) 


12.24(3) 


10.97(11) 


>9.15 


1; 9; 2, 61 


LHS 2471 


M6.5/ ■ ■ ■ 


0.77 zb 0.08 










10.02(2) 


9.82(2) 


9.61(4) 


>8.61 


77; 25; 2 


2MASSW J1200329+204851 


M7/ ■ ■ ■ 


2.4 =b 0.8 










11.61(2) 


11.40(2) 


11.32(14) 


>8.95 


105; 36; 2 


2MASSW J1207334-393254 


M8/M8.5: 


3.59 zb 0.05 


11.30(8) 


11.00(8) 


10.64(10) 


10.12(10) 


11.56(2) 


11.01(2) 


9.46(3) 


8.03(13) 


28; 17, 38; 2, 88 


2MASSW J1207334-393254b 


■■■ /LI::. 


3.59 zb 0.05 










11.56(2) 


11.01(2) 


9.46(3) 


8.03(13) 


28; 79; 2 


2MASSI J1217110-031113 


T7/T7.5 


0.21 =b 0.05 


14.19(4) 


13.23(3) 


13.34(7) 


12.95(18) 


15.29(5) 


13.20(4) 


11.69(24) 


>8.93 


104; 8, 9; 2, 80 


BRI B1222-1222 


M9/ ■ ■ ■ 


1.16 zb 0.14 










11.01(2) 


10.79(2) 


10.44(8) 


>8.57 


102; 50; 2 


LHS 330 


M6/M6 


2.01 =b U.06 










11.17(2) 


10.89(2) 


10.72(7) 


>9.05 


77; 21, 33, 82; 2 


2MASS J12373919+6526148 


T7/T6.5 


0.09 zb 0.11 


14.39(3) 


12.93(3) 


13.42(6) 


12.78(11) 


15.48(5) 


12.95(3) 


12.05(24) 


>9.22 


107; 8, 9; 2, 80 


SDSSp J125453. 90-012247.4 


T2/T2 


0.36 zb 0.05 


12.63(3) 


12.39(3) 


11.99(5) 


11.75(5) 


13.31(3) 


12.40(3) 


10.73(9) 


8.87(39) 


25; 9; 2, 80 


SSSPM J1256-1408 


... / ... 


3.63 zb 0.22 










13.12(3) 


12.87(3) 


>12.21 


>9.15 


90; - ; 2 


SDSS J125637.13-022452.4 


sdL3.5/ ■ ■ ■ 


4.8 zb 0.6 










15.21(4) 


15.11(10) 


>12.71 


>8.86 


90; 13; 2 



Table 11 — Continued 











Spitzer/IRAC 






WISE 






Object 


Spec. Type 


m — M 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


Wl 


W2 


W3 


W4 


References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 


Ross 45SC 


• ■ ■ /T8 


0.34 ± 0.04 










16.01(7) 


13. 74(4) 


11.04(19; 


>9.20 


106; 24; 2 


2MASS J13204159+0957506 


M7.5/ ■■■ 


2.93 ± 0.14 










12.42(3) 


12.19(2) 


12. 19 (2o ) 


>9.40 


106; 86; 2 


2MASS J13204427+0409045 


L3::/ •■■ 


2.45 ± 0.06 










13.16(3) 


12.88(3) 


> 12. 27 


>9.14 


106; 86; 2 


SDSSp J132629. 82-003831. 5 


L8:/L5.5 


1.51 ± 0.28 










13.27(2) 


12.75(3) 


1 O Qfi ( 1A\ 
LZ.OO^OU ) 


>9.37 


107; 31, 58; 2 


2MASSW J1328550+211449 


L5/ 


2.54 ± 0.27 










13.58(3) 


13.3 / (3) 


> 12.42 


>9.22 


25; 52; 2 


ULAS J133553. 45+113005. 2 


■ ■ ■ /T8.5 


0.00 ± 0.03 


15.95(3) 


13.91(3) 


14.34(5) 


13.37(6) 


16.88(13) 


13.86(4) 


12. 17(29) 


>9.10 


1; 24; 2, 14 


SDSSp J134646. 45-003150. 4 


T7/T6.5 


0.83 ± 0.07 


14.53(5) 


13.00(3 ) 


10 ^ n/ 1 1 1 
13.40(11) 


13.13(17) 


15.48(5) 


13.57(3) 


12. lo{2v ) 


>9.20 


104; 8, 9; 2, 80 


ULAS J141623. 94+134836. 3 


■■■ /T7.5p 


-0.201 ± 0.026 


14.69(5) 


LZ. ( o(3) 






16.12(20) 


12 79(4) 


io i at oi\ 

iz. iy {Zo ) 


>9.11 


1; 16; 2, 16 


SDSS J141624. 08+134826. 7 


L6/L6p" 


-0.201 ± 0.026 


10.99(7) 


1/1 no / K\ 

10.9o(0 ) 






11.35(2) 


11.02(2) 


1 A / A \ 

1U. ^b(4 ) 


>8.67 


1; 7; 2, 16 


SDSS J141659. 78+500626. 4 


■ ■ ■ /L5.5:: 


3.30 ± 0.06 










14.70(3) 


14.41(4) 


io 1 n/ /i i \ 

io. iy (4i ) 


>9.76 


106; 18; 2 


BD +01 2920B 


■ ■ ■ /T8p 


1.177 ± 0.020 


16.77(3) 


14.71(1) 






18.01(29) 


14.85(7) 


> 12.66 


>9.41 


106; 81; 2, 81 


GD 165B 


L4/L3:: 


2.50 ± 0.17 










13.20(2) 


13.04(3) 


> 12.88 


>9.60 


105; 33, 52; 2 


LSR .11425+7102 


sdM8/ ■ ■ ■ 


4.37 ± 0.08 










13.89(3) 


13.6b(3) 


> 12.67 


>9.63 


26; 10, 64; 2 


LHS 2919 


M7.5/ ■ ■ ■ 


0.41 ± 0.11 










9.81(2) 


9.60(2) 


ct o n / o \ 

y. jy( o) 


8.98(33) 


65; 65; 2 


LHS 2924 


M9/M9 


0.21 ± 0.03 


10.16(3) 


1/1 1 H ( 1\ 

10. lo(3 ) 


n /T7 / o 1 
9.9/(3) 


9.81(3) 


10.43(2) 


10. 17(2) 


y.bo(oj 


9.26(38) 


77; 41, 59; 2, 80 


Proxima Cen 


M5.5/ ■ ■ ■ 


-4.432 ± 0.002 










4.20(9) 


3.57(3) 


O.Oo(2) 


3.66(2) 


6; 42; 2 


LHS 2930 


M6.5/ ■ ■ ■ 


-0.081 ± 0.029 










9.55(2) 


9.34(2) 


9.12(2) 


9.13(34) 


77; 49; 2 


SDSS J143517. 20-004612. 9 


L0/ 


5.0 ± 1.5 










15.08(4) 


1,1 oo/T^ 

14.88( / ) 


i^.yu(o4 ) 


9.25(46) 


107; 40; 2 


SDSS J143535. 72-004347.0 


L3/L2.5 


4.0 ± 1.0 










14.79(3) 


14.56(6) 


> 12. 27 


>9.26 


107; 40, 58; 2 


LHS 377 


sclM7/ ■ ■ ■ 


2.73 ± 0.06 










12.30(3) 


12.05(3) 


11.67(11) 


>9.18 


77; 35; 2 


2MASSW J1439284+192915 


LI/ ■■■ 


0.787 ± 0.016 


10.91(2) 


10.93(3) 


10.82(3) 


10.67(2) 


11.19(2) 


10.95(2) 


10.53(5) 


>9.00 


25; 52; 2, 80 


SSSPM J1444-2019 


d/sdM9/ ■ ■ ■ 


1.05 ± 0.07 










11.46(2) 


11.21(2) 


10.97(9) 


>9.08 


90; 10, 96; 2 


SDSSp J144600. 60+002452.0 


L6/L5 


1.71 ± 0.16 










13.24(2) 


1 n fin / o \ 
12.90(3) 


12A2y2\i ) 


>9.30 


107; 33, 40; 2 


LHS 3003 


M7/M7 


-1.01 ± 0.07 


8.47(3) 


8.49(3) 


o.39(3) 


8.36(3) 


8.69(2) 


8.49(2) 


O 07(1\ 

O.z 1 (2) 


8.12(27) 


102; 33, 50; 2, 80 


Gl 570D 


T7/T7.5 


-1.168 ± 0.012 


13.80(5) 


LA. LZ^-i) 


11 , 1 
12. i I (11) 


11.97(7) 


14.82(3) 


12.11(2) 


10.ob(o ) 


>9.19 


106; 8, 9; 2, 80 


TVLM 513-46546 


M8.5/M8.5 


0.125 ± 0.014 










10.35(2) 


10.05(2) 


if .02(0) 


9.07(34) 


25; 33, 50; 2 


TVLM 513-42404 


... / ... 


2.3 ± 0.7 










13.27(3) 


13.06(3) 


12. 2uy22 ) 


>9.44 


101; - ; 2 


TVLM 513-42404B 


... / ... 


2.3 ± 0.7 










13.87(3) 


13.59(4) 


lo. 1U( OU ; 


>8.84 


101; - ; 2 


2MASSW J1503196+252519 


T6/T5 


-0.98 ± 0.03 










13.51(2) 


11.72(2) 


10.53(5) 


>9.09 


1; 8, 9; 2 


SDSS J150411. 63+102718. 3 


■ ■ ■ /T7 


1.68 ± 0.07 


15.44(3) 


14.01 (3) 


1 A '1*7 I A\ 

14.3/(4) 


13.76(7) 


16.39(7) 


A A nti 1 A 1 

14.06(4 ) 


l^.b9(34 ) 


>9.36 


1; 18; 2, 61 


ULAS J150457. 65+053800. 8 


•■■ /T6p: 


1.35 ± 0.11 










16.48(8) 


14.23(4) 


> 12.43 


>9.04 


106; 78; 2 


2MASSW J1507476-162738 


L5/L5.5 


-0.674 ± 0.010 


10.27(3) 


1/1 Af\/0\ 

10.40(3 ) 


10. 14(3) 


9.99(3) 


10.67(2) 


10.38(2) 


9.62(4) 


>8.78 


25; 53, 58; 2, 80 


TVLM 868-110639 


M9/ ■ ■ ■ 


1.07 ± 0.17 










10.94(2) 


10.67(2) 


in i f; i % \ 


8.84(28) 


101; 21, 50; 2 


TVLM 513-8328 


... / ... 


3.1 ± 0.4 










12.61(2) 


12.35(2) 


11.93(15) 


>9.60 


101; - ; 2 


Gl 584C 


L8/L8 


1.26 ± 0.03 










13.49(2) 


12.97(3) 


11.79(14) 


>9.21 


106; 33, 53; 2 


DENIS-P J153941. 9-052042 


L4:/L2 


0.95 ± 0.12 










12.00(2) 


11.74(2) 


11.65(23) 


>8.88 


4; 46, 56; 2 


WISEPA J154151. 66-225025. 2 


■ ■ ■ /Y0 


-2.7+ 0.8 


16.73(4) 


14.23(2) 






16.74(17) 


14.25(6) 


>12.31 


>8.89 


57; 24; 2, 57 


2MASS J15462718-3325111 


■ ■ ■ /T5.5 


0.28 ± 0.05 










15.30(5) 


13.44(4) 


11.10(13) 


8.06(20) 


104; 9; 2 


GJ 618. IB 


L2.5/ ■ ■ ■ 


2.62 ± 0.20 










13.04(3) 


12.66(3) 


12.04(30) 


>9.10 


106; 110; 2 


SDSSp J162414. 37+002915. 6 


■ ■ ■ /T6 


0.207 ± 0.029 


14.30(4) 


13.08(3) 


13.25(8) 


12.84(9) 


15.12(4) 


13.09(3) 


12.50(45) 


>9.06 


104; 9; 2, 80 


2MASS J16262034+3925190 


sdL4/ ■ ■ ■ 


2.63 ± 0.08 










13.46(3) 


13.09(3) 


>12.44 


>9.24 


90; 10; 2 


SDSS J162838. 77+230821.1 


■ ■ ■ /T7 


0.622 ± 0.026 


15.25(3) 


13.86(3) 


14.14(5) 


13.55(7) 


16.43(9) 


13.96(4) 


11.90(21) 


>9.23 


1; 18; 2, 61 


2MASSW J1632291+190441 


L8/L7.5 


0.92 ± 0.07 


12.70(3) 


12.65(3) 


12.24(5) 


12.00(5) 


13.12(3) 


12.62(3) 


11.99(24) 


>9.33 


25; 33, 52; 2, 80 


LHS 3241 


M6.5/ ■ ■ ■ 


0.371 ± 0.020 










9.38(2) 


9.15(2) 


8.95(2) 


9.10(37) 


32; 83; 2 


WISE J164715. 57+563208. 3 


■■■ /L9p 


-0.3 ± 0.6 


13.25(2) 


13.13(2) 






13.60(2) 


13.09(2) 


12.06(9) 


>9.62 


57; 57; 2, 57 


vB 8 


M7/ ■ ■ ■ 


-0.945 ± 0.010 


8.37(2) 


8.38(1) 


8.28(2) 


8.24(2) 


8.59(2) 


8.36(2) 


8.13(2) 


7.86(18) 


77; 41; 2, 80 


2MASSW J1658037+702701 


LI/ ■■■ 


1.342 ± 0.028 










11.60(2) 


11.38(2) 


10.83(5) 


>9.59 


25; 36; 2 


DENIS-P J170548. 3-051645 


L0.5/L4 


1.8 ± 0.7 










11.65(2) 


11.40(2) 


11.00(21) 


8.12(36) 


4; 46, 86; 2 


2MASSI ,11711457+223204 


L6.5/ ■ ■ ■ 


2.4 ± 0.3 










14.35(3) 


13.81(4) 


>12.60 


>9.17 


107; 53; 2 
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Spitzcr/IRAC WISE 



Object 


Spec. Type 


m — M 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


Wl 


W2 


W3 


W4 


References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 


WISEP J174124. 27+255319. 6 


T9 /T9 


— 1.3 ± 0.5 


14.43(2) 


12.39(2) 






15.38(5) 


12.33(3) 


10.83(9) 


>8.60 


57- 57- 2 57 


2MASS J17502484— 0016151 


■ ■ ■ /L5.5 


—0.18 + 0.05 










11.18(2) 


10.90(2) 


10.41(7) 


>9.14 


4. 47. 2 


SDSSp J175032. 96+175903. 9 


■ ■ ■ /T3.5 


2.20 ± 0.28 


14.95(3) 


14.46(3) 


14.15(23) 


13.93(23) 


15.80(6) 


14.48(6) 


>12.67 


>9.14 


107; 9; 2, 80 


LP 44-162 


M7.5/ ■ ■ ■ 


1.40 ± 0.05 










10.13(2) 


9.89(2) 


9.67(2) 


9.81(33) 


65; 36; 2 


SDSS J175805. 46+463311. 9 


■ ■ ■ /T6.5 


0.74 ± 0.06 










15.68(4) 


13.82(3) 


12.94(39) 


>9.57 


106; 9; 2 


2MASSI J1835379+325954 


M8.5/ ■ ■ ■ 


— 1.234 ± 0.006 


8.55(2) 


8.55(1) 


8.39(1) 


8.29(1) 


8.80(2) 


8.54(2) 


8.16(2) 


7.89(13) 


84; 84; 2, 80 


LP 335-12 


M6.5/ ■ ■ ■ 


0.50 ± 0.05 










9.75(2) 


9.51(2) 


9.27(3) 


>8.69 


65' 83' 2 


LP 44-334 


M6.5/ ■ ■ ■ 


1.13 ± 0.08 










9.77(2) 


9.55(2) 


9.33(2) 


9.43(39) 


65; 85; 2 


2MASSW J1841086+311727 


L4r>/ ■ ■ ■ 


3.14 ± 0.18 










13.60(3) 


13.26(3) 


12.12(19) 


>9.15 


107- 53" 2 


CE 507 


M6/ ■ ■ ■ 


0.92 ± 0.08 










9.58(3) 


9.39(2) 


9.30(4) 


>9.09 


20- 20' 2 


LHS 3406 


M8/M5.5 


H 7C0 _|_ r, nor, 










10.07(2) 


9.87(2) 


9.62(3) 


y.oo 1 ^to j 


77. 23 33- 2 


vB 10 


M8/ ■ ■ ■ 


— 1.154 ± 0.010 


8.29(2) 


8.30(3) 


8.15(1) 


8.14(0) 


8.47(2) 


8.25(2) 


8.08(2) 


>8.43 


77- 4i- 2 80 


GJ 1245B 


M6/M6 


— 1.714 ± 0.015 










7.18(7) 


6.97(3) 


6.85(2) 


6.76(9) 


39; 33, 48; 2 


LSR J2036+5059 


sdM7.5/ ■ ■ ■ 


3.33 ± 0.13 










12.70(2) 


12.48(3) 


11.86(21) 


>9.30 


90' 10 63' 2 


LP 397-10 


M6/ ■ ■ ■ 


1.57 ± 0.05 










10.62(2) 


10.42(2) 


10.21(5) 


>8.72 


32; 83; 2 


[HB88] M18 


M8.5/ ■ ■ ■ 


1.7 i 0.4 










12.04(2) 


11.77(2) 


11.27(14) 


>8.85 


102- 68' 2 


LSPM J2124+4003 


M6.5/ ■ ■ ■ 


0.88 ± 0.04 










9.17(2) 


8.99(2) 


8.86(2) 


>8.88 


32; 63; 2 


HB 2124 — 4228 


M7.5/ ■ ■ ■ 


2.7 ± 0.5 










11.90(2) 


11.67(2) 


11.36(16) 


>8.96 


102; 86; 2 


[HB88] M20 


... / ... 


2.1 ± 1.3 










12.93(2) 


12.69(3) 


>12.40 


>9.08 


102; - ; 2 


HN Peg B 


■ ■ ■ /T2.5 


1.263 ± 0.017 


13.72(4) 


13.39(2) 


13.08(10) 


12.58(11) 










106; 74; 74 


Wolf 940B 


■■■ /T8.5 


0.39 ± 0.10 


16.44(3) 


14.43(3) 


15.38(15) 


14.36(8) 


16.72(12) 


14.24(5) 


>12.79 


>8.71 


105; 15, 24; 2, 61 


LSPM J2158+6117 


M6/ ■ ■ ■ 


1.14 ± 0.08 










10.22(2) 


10.01(2) 


9.74(4) 


8.98(30) 


32; 63; 2 


GRH 2208—20 


M7.5/ ■ ■ ■ 


3.04 ± 0.04 










12.89(3) 


12.59(3) 


12.10(29) 


>9.27 


25- 25' 2 


TVLM 890-60235 


M7/ ■ ■ ■ 


3.56 ± 0.25 










12.87(3) 


12.64(3) 


12.60(50) 


>8.83 


101" 109: 2 


2MASSW J2224438— 015852 


L4.5/L3.5 


0.322 ± 0.028 


11.05(3) 


11.14(3) 


10.85(3) 


10.81(3) 


11.36(2) 


11.12(2) 


10.65(9) 


>8.57 


1; 53, 58; 2, 80 


LHS 523 


M6.5/ ■ ■ ■ 


0.26 ± 0.12 










9.65(2) 


9.44(2) 


9.24(3) 


>8.32 


105; 48; 2 


LP 460-44 


M7/ ■ ■ ■ 


1.80 ± 0.18 










11.16(2) 


10.95(2) 


10.61(7) 


>8.91 


32; 36; 2 


G 216-7B 


M9.5/ ■ ■ ■ 


1.45 ± 0.07 










11.71(2) 


11.43(2) 


11.01(9) 


>8.98 


106; 55; 2 


SDSSp J225529. 09— 003433.4 


L0:/ ■ ■ ■ 


4.0 ± 0.4 










14.04(3) 


13.76(5) 


>11.92 


>8.88 


107- 92- 2 


2MASS J23062928 — 0502285 


M7.5/ ■ ■ ■ 


0.42 ± 0.07 










10.04(2) 


9.80(2) 


9.53(4) 


>8.40 


20; 36; 2 


APMPM J2330— 4737 


M6/M8.5 


0.69 ± 0.10 










10.05(2) 


9.84(2) 


9.57(4) 


>8.56 


20; 68; 2 


APMPM J2331 — 2750 


M7.5/M9.5 


0.80 ± 0.06 










10.40(2) 


10.16(2) 


9.85(5) 


9.11(51) 


20; 68; 2 


APMPM J2344-2906 


M6.5/ ■ ■ ■ 


2.5 ± 0.3 










12.15(2) 


11.86(2) 


11.64(15) 


9.40(48) 


20; 68; 2 


APMPM J2354-3316C 


M8.5/M8 


1.77 ± 0.09 










11.61(2) 


11.39(2) 


11.21(15) 


>8.68 


98; 11, 95; 2 


2MASSI J2356547-155310 


■ ■ ■ /T5.5 


0.81 ± 0.11 


14.69(4) 


13.69(3) 


13.57(8) 


13.21(17) 


15.58(6) 


13.71(4) 


12.40(42) 


>9.09 


107; 9; 2, 80 


APMPM J2359-6246 


... / ... 


1.59 ± 0.10 










10.29(2) 


10.08(2) 


9.69(3) 


8.47(23) 


20; - ; 2 






Integrated-light P hot me 


try of Ultracool Binaries 










GJ 1001BC 


L5/L4.5 


0.57 ± 0.11 


10.36(3) 


10.47(3) 


10.14(3) 


10.13(3) 


10.75(2) 


10.49(2) 


9.87(5) 


>9.09 


44; 54, 58; 2, 80 


2MASS J00250365+4759191AB 


L4:/ ... 


3.21 ± 0.08 










11.74(2) 


11.57(2) 


11.22(9) 


>9.55 


106; 23; 2 


LP 349-25AB 


M8/M8 


0.787 ± 0.028 










9.31(2) 


9.05(2) 


8.79(3) 


8.65(37) 


1; 30, 36; 2 


L 726-8AB 


M6/ ■ ■ ■ 


-2.870 ± 0.023 










5.05(7) 


4.57(4) 


4.76(2) 


4.62(3) 


34; 48; 2 


DENIS-P J020529.0-115925AB 


L7/L5.5:: 


1.48 ± 0.06 










12.21(2) 


11.78(2) 


10.82(9) 


>8.47 


25; 52, 58; 2 


SDSSp J042348. 57-041403. 5AB 


L7.5/T0 


0.71 ± 0.03 


11.73(3) 


11.58(3) 


11.30(3) 


11.01(3) 


12.18(2) 


11.58(2) 


10.57(8) 


8.99(46) 


1; 9, 22; 2, 80 


2MASS J05185995-2828372AB 


L7/Tlp 


1.80 ± 0.04 










13.39(3) 


12.82(3) 


11.90(19) 


>8.62 


1; 9, 56; 2 


2MASS J07003664+3157266AB 


L3.5/ ■ ■ ■ 


0.31 ± 0.03 










10.68(2) 


10.38(2) 


9.72(4) 


>8.68 


1; 100; 2 


LHS 1901AB 


M7/M7 


0.648 ± 0.029 










8.93(2) 


8.68(2) 


8.47(2) 


8.03(18) 


1; 30, 65; 2 


2MASSI J0746425+200032AB 


L0.5/L1 


0.455 ± 0.024 


9.86(3) 


9.90(5) 


9.72(3) 


9.57(3) 


10.12(2) 


9.86(2) 


9.45(4) 


>8.81 


1; 53, 58; 2, 80 


SDSS J080531. 84+481233. 0AB 


L4/L9.5 


1.83 ± 0.05 


12.44(3) 


12.43(3) 


12.32(3) 


12.10(3) 


12.88(2) 


12.45(3) 


11.87(22) 


>9.03 


1; 40, 60; 2, 60 
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Spitzcr/IRAC WISE 



Object 


Spec. Type 


m - M 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


Wl 


W2 


W3 


W4 


References 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


Plx.; SpT; Phot. 
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1 1.68(2) 


11.17(15) 


>9. 11 


1; 52, 58; 2 


A Ctm/ T 1 '") KIOTO I ririiriO-zAR 
J A 1 . \ b b VV .1 LZ-\\)Z 1 Z + OOlOO ( AtS 


l_iO/ ■ ■ ■ 


1 oct i aii 
1 . oO zt U . 1 1 










1 O A"3 ( o\ 
1 z .Uo \Z) 


1 1.66(2) 


1 1. 17(9) 


>9.40 


1; 53; 2 


XC r.\ 1 A R 

iS.cJ.u- 1 Ahs 


L2/ 


1.52 zt 0.11 


1 A AO la \ 

lu.yz^o ) 


1 A AA( K \ 

iu.yu(_ j ) 


1 A 71 / Q \ 

1U. ( 0(0) 


1 A I? 1 ( "3\ 
1U.D1(0 ) 




10.91(2) 


1 A QQ I tZ\ 

lU.ooyO ) 


>9.34 


1 . . o on 

1; 0z; z, oU 


T C R A T T111 1 1 1 91(1 A D 

Jjbr^lVl JI0I4-I-I0ZUAD 




1 A7 I A 1 A 

l.U ( zt U. 1U 










8.56(2) 


8.34(2) 


8.15(2) 


s3 nc /1 til 
o.Uo(iyj 


65; 65; 2 


SIXLi 100 . J _L -4 U4:-4 -}-± O — _L - J •} O O U/A. 1_> 


TO /T2 5 


i sir 4- n nfi 

l.OO Zt U . U D 










13 81(3) 


12 87(3) 


1 1 7AM fi\ 


>8 95 


1' 70 71' 2 


TlTTMTQ R T1/1/11"37 "3 AO ,1 r; r.Q A R 
UH1IN lo-r J 14410 / .0 — U ;J4:. J • J'J^ V 13 


^ /rr , n 


on 4- n 00 

Z . ZU Zt U . zz 










10 "30 ( 0\ 


10 ns 1 o\ 
1 z . uo yz, j 


1 oq ( '3n^ 
1 z . zy ^ou ) 




20; 56; 2 


PPRTlC T1 A coon I miO/l AD 
^JrloUD J140ozy-f- 1U104AI3 


■ ■ ■ /19 


eo 4- n 1 7 

Z ,0Z zt U . 1 ( 












1 s; ( 1 o^ 
1 J . OU 1, 1 z j 








CnCC T1 7 (IK I 1 C1 r; 4 R 1 AR 

bilbo J 1 0o41 / . USt 101o40. 1 Ar 


■ ■ ■ /T3.5 


1 AO I A 1 A 

o.Uz zt U. 1U 










15.49(4) 


14.45(5) 


1 O AAC A "3\ 

lo.UU^4o ) 


>9.(i9 


l' 18' 2 


2MASSI J153449S — 295227AB 


T6/T5.5 


1.02 ± 0.05 


13.63(5) 


12.71(3) 


12.73(5) 


12.36(8) 


14.01(3) 


12.62(3) 


11.65(27) 


>8.82 


1; S, 9; 2, 80 


2MASSW J1553022+153236AB 


■ ■ ■ /T7 


0.622 ± 0.026 


14.42(3) 


13.08(3) 


13.30(10) 


12.65(10) 


15.30(5) 


13.02(3) 


12.35(39) 


>9.04 


1; 9; 2, 80 


LSR J1610-0040AB 


sd?M6p/ ■ ■ ■ 


2.542 zt 0.018 










11.64(3) 


11.52(2) 


11.32(16) 


>9.03 


26; 26, 87; 2 


2MASSW J1728114+394859AB 


L7/ ... 


2.06 zt 0.04 


12.72(4) 


12.66(3) 


12.29(5) 


12.13(4) 


13.11(2) 


12.64(2) 


11.86(13) 


>9.79 


1; 53; 2, 80 


LSPM J1735+2634AB 


M7.5/ ■ ■ ■ 


0.88 zt 0.05 










9.88(2) 


9.64(2) 


9.38(3) 


>9.39 


1; 91; 2 


2MASSW J1750129+442404AB 


M7.5/M8 


2.59 zt 0.07 










11.48(2) 


11.25(2) 


10.90(7) 


>9.50 


1; 1, 36; 2 


SCR J1845-6357AB 


M8.5/M8.5 


-2.070 zt 0.009 










8.14(2) 


7.81(2) 


7.38(2) 


7.08(7) 


44; 43, 45; 2 


2MASSI J1847034+552243AB 


M6.5/ ■ ■ ■ 


2.63 zt 0.08 










10.66(2) 


10.47(2) 


10.32(4) 


>9.42 


1; 22; 2 


SDSS J205235. 3 1 — 160929. SAB 


■ ■ ■ /Tl: 


2.35 zt 0.05 










14.19(3) 


13.52(4) 


12.46(48) 


>8.54 


1; 18; 2 


2MASS J21011544+1756586AB 


L7.5/L6.5: 


2.61 =t 0.25 










14.10(3) 


13.56(4) 


12.62(46) 


>8.64 


107; 18, 53; 2 


2MASSI J2132114+134158AB 


L6/ ■ ■ ■ 


2.22 zt 0.04 










13.06(3) 


12.63(3) 


>12.04 


>9.15 


1; 23; 2 


2MASSW J2140293+162518AB 


M8.5/ ■ ■ ■ 


2.44 zt 0.07 










11.54(3) 


11.31(2) 


10.72(9) 


>8.76 


1; 36; 2 


e Ind Bab 


■ ■ ■ /T2.5 


-2.205 zt 0.002 


9.97(3) 


9.44(4) 


9.39(4) 


8.98(5) 


10.61(2) 


9.43(2) 


8.36(2) 


7.96(17) 


106; 93; 2, 80 


2MASSW J2206228-204705AB 


M8/M8 


2.24 zt 0.07 










11.06(2) 


10.83(2) 


10.53(9) 


8.77(44) 


1; 21, 29, 36; 2 


2MASS J22344161+4041387AB 


M6:/M6.4: 


7.6 zt 0.4 










10.92(2) 


10.33(2) 


8.36(4) 


5.68(6) 


106; 3; 2 


DENIS-P J225210.73-173013.4AB 


■ ■ ■ /L7.5 


1.00 zt 0.05 










12.17(2) 


11.72(2) 


11.04(13) 


>9.19 


1; 46; 2 


2MASS J23310161-0406193AB 


MS/ ■ ■ ■ 


2.08 zt 0.03 










11.61(2) 


11.37(2) 


11.10(12) 


>9.14 


106; 36; 2 



Note. — Mid-infrared photometry for the subset of ultracool dwarfs in Table ITol that have published S'pitzcr/IRAC measurements or WISE All-Sky Source Catalog detections. 
Unlike Table [To] where we give resolved near-infrared photometry for binaries, here we give integratcd-light photometry for binaries along with their intcgratcd-light spectral 
types. Uncertainties in magnitudes arc given in parentheses in units of 0.01 mag. (Note that we have not excluded any WISE data on the basis of quality flags, and WISE 
nondctcctions arc 2<r upper limits.) 

References. — fl) T his w ork; (2) WIS E All-S ky S ource Catalog jWright et al.l 12010)1 : (3) lAllers et al.1 120091 ) : (4) lAndrei et al.l i201lft : ( 5) lArtigau et alj <2O10p : 
(6) iBenedict et al.l lll999h: ( 7) iBowler et al.l j2010ah: (8) iBurgasser et al.l i2003al): (9) | Burgasser et all i2006bl): CIO) | Burgasser et al.l 120071): (1 1 ) iBurgasser et aUteOOStji; 
f!2) lBurgasser et al.l i2008bl> : (13) IBurgasser et alTi2009l) : ( 14 ) iBurningham et al.l i200gh : f lsTlBurnineham et al. (20091): (16) iBurningham et all 120101) : ( 17) IChauvin et all 
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l2009bl); 



. (24) ICu shing et"al1 
Dupuv et *aL|pO10l) 



20041 ); (18) IChiu et al.l 120061); (19) ICosta et alj 120051); ( 20) ICosta et al.l <2006t>; (21 ) ICrifo et alj 11200511; (22 ) ICruz et all 120031); (23) ICruz 
2011); (25) iDahn et all 12002]); (26) | Dahn et al. 120081) ; (2 7) iDeacon et al. {20111 ); (2 8) iDucourant et al. 120081); (29) iDupuv et al "HI . . 

(31) [Fan et alj l200o|); ( 32) IGatewood fc Cobanl I2OO9D ; (33) IGeballe et alj bpOsj) ; (34) IGever et alj 11988 ); ( 35) | G izij 11991); (36)" Gizia et all l20q o|); (37) IGizis et*al 
12002); (38) Gizis 12002]); (39 ) iHarrington et at] 119931 ); (40) lHawlev et alj I2002D ; (41) IHenrv fc KirkpatricH 1199ol); (42) IHenrv et alj 120021 ); (43) | Henrv et al" 
(44) THenrv et alj 120061); (4 5) iKasper et alj 120071) ; (46) iKendall et alj 12004|); (47) | Kendall et all 120071) ;~(48) iKirkpatrick et alj 119911); (49) Kirkpa trick et al, . 
(50) Kirkp atrick et aLlll995l); (51 ) Kirkpatrick et al.ljl 9971; (52) Kirkpa trick et all 11993); (53) Kirkp atrick et alj I200C ); (54 ) lKirkpatrick et alj 12001 jl; (551 Kirkpatric k et al 



(2004) 
(11)94) 



(56) Kirkpatrick ct al. 
HOP; (62) iLeg 



20081) ; (57)TKirkpatrick et alj 



gctt ct 
12005) 



. ,8TUjodieu''e^^ L 1 _ 

I 2007) ; (75) ILuhman _. 
(81) | pinfield et alj 120121 ) 
i200i 

(94) 



alj 12012 "; (63) i Lepine et al 
(69)lLodieu et alj 120071); (70' 
all 120 2f): (76) iMarocco et al 



12003, 
Loop 



12011 

(64) 



p et alj 
2003b]) 



(82 ) 

J ); (88) iRiaz et all 120061 ) , 
Scholz et alj l2004al): (95) IScholz et alj 
100) iTh orstc-nscn fc Kirl 
1995); ( 106) lvan~ ccuwc 



j|); (58) IKnapp 
ILepine et all S 
etTaLl 120071); (71)lLooper et all 
20101); (7 7 ) iMonet et alj 119921) 
2H1 



(65) 



(782 



(59) iLeggetj ll992l ); (60 ) ILeggett et al.| 120071 ); (61) ILeggett et al 
Lepine et alj 120091) ; (66 ) iLiu et alj 120101) ; (67 ) iLiu et alj 12011a!) 



20081); (72)lLoutrel 
1201 



I et alj 120111); (73)lLucas et alj 120101); (74) ILuhman et alj 
.Murray et alj l201ll); (79) [Patience et alj 120101); (80 ) IPatten et alj 120061); 
alj 11995b ; (83) lReid et alj l2003al); (84) IReid et al l I2003bl); (85) iReid et all |2004 | ); (86) iReid et all 12008b] ); (87) iReiners fc BasrH 
(89) iRuiz et alj tl99ll ); (90 ) ISchilbach et all 120091 ); (9 1) [Schmidt et alj 120071 ); (92) ISchneider et al l 120021 ); (9 3) IScholz et al l 1200S ) ; 

(96) [Scholz et all l2004d) ; (97) IScholz et alj l2005|); (981 | Subaaavage et all 120091): (9 9) iTeixeira et al. 
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Table 12. Near-Infrared Absolute Magnitudes for All Ultracool Dwarfs with Parallaxes 











MKO 








2MASS 






Object 


Spec. Type 


M Y 




M H 


M K 


M L , 


Mj 


M H 


M K 
^3 


HST/AO 




Optical/IR 


(mag 


(mag) 


(mag) 


(mag) 


(mag) 


mag) 


mag) 


(mag) 


References 


L 726-8A 


M5.5/ • ■ ■ 












9.73(3) 


9.17(4) 


8.78(5) 




Proxima Con 


M5.5/ • ■ ■ 












9.79(2) 


9.27(6) 


8.81(3) 


33b 


LHS 1742a 


esdM5.5/ ■ ■ ■ 




10.28(17) 


9.85(17) 


9.70(17) 




10.28(17) 


9.86(17) 


9.74(17) 




2MASS J22344161+4041387A 


■ ■ • /M6: 




[5.69(41)] 


[5.02(41)] 


[4.58(41)] 


3.60(42) 


[5.74(41)] 


[4.98(41)] 


4.61(41) 


3 


2MASS J22344161+4041387B 


■ ■ • /M6: 




[5.75(41)] 


[5.11(41)] 


[4.63(41)] 


3.83(42) 


[5.80(41)] 


[5.08(41)] 


4.66(41) 


3 


CE 507 


M6/ • ■ ■ 












9.81(9) 


9.22(9) 


8.91(9) 




2MASSI J1847034+552243A 


• ■ ■ /M6 




[9.88(9)] 


[9.30(H)] 


[8.86(8)] 




[9.93(9)] 


[9.27(H)] 


[8.88(8)] 


9, 43, 82 


GJ 1245B 


M6/M6 












9.98(3) 


9.44(3) 


9.10(3) 


80 


L 726-8B 


M6/ • ■ ■ 












10.11(4) 


9.47(4) 


9.18(6) 




Wolf 359 


M6/M6 


[10.85(6)] 


10.14(5) 


9.60(5) 


9.17(5) 


8.82(5) 


10.20(2) 


9.59(4) 


9.19(2) 


49, 80 


LSPM J2158+6117 


M6/ • ■ ■ 












10.15(9) 


9.64(9) 


9.31(8) 




LHS 197 


M6/ • ■ ■ 












10.15(5) 


9.65(6) 


9.35(5) 




LHS 2034 


M6/ • ■ ■ 












10.32(4) 


9.69(4) 


9.32(4) 




LHS 330 


M6/M6 










8.88(9) 


10.19(6) 


9.69(6) 


9.36(6) 




LP 397-10 


M6/ • ■ ■ 












10.20(5) 


9.73(5) 


9.26(5) 




LP 368-128 


M6/ • ■ ■ 












10.42(4) 


9.82(4) 


9.42(4) 




LHS 1070A 


M6/ • ■ ■ 




10.50(6) 


9.90(6) 


9.61(6) 


9.17(7) 


10.54(6) 


9.87(6) 


9.63(6) 


1, 50, 51, 48 


LHS 207 


M6/ • ■ ■ 












10.41(7) 


9.91(7) 


9.60(7) 




APMPM J2330-4737 


M6/M8.5 












10.54(10) 


9.95(10) 


9.59(10) 




Tccgarden's star 


M6/ • ■ ■ 


[11.03(6)] 


[10.41(3)] 


[9.99(4)] 


[9.62(5)] 




10.46(3) 


9.95(4) 


9.66(5) 




LHS 2026 


M6/ • ■ ■ 












10.56(3) 


10.01(3) 


9.67(3) 


60 


LHS 2314 


M6/ • ■ ■ 




10.49(13) 


9.89(13) 


9.59(13) 




10.60(12) 


10.04(12) 


9.67(12) 




LHS 2351 


M6/ • ■ ■ 










9.46(19) 


10.74(14) 


10.13(14) 


9.74(14) 




LSPM J2124+4003 


M6.5/ • ■ ■ 












9.46(5) 


8.86(5) 


8.55(5) 




LP 44-334 


M6.5/ • ■ ■ 












9.84(8) 


9.24(8) 


8.88(8) 




LSR J0011+59O8 


M6.5/ • ■ ■ 












10.11(3) 


9.56(4) 


9.26(3) 




LHS 3241 


M6.5/ • ■ ■ 












10.16(3) 


9.60(3) 


9.24(3) 




LHS 234 


M6.5/ • ■ ■ 




10.32(4) 


9.73(4) 


9.40(4) 


8.95(8) 


10.30(4) 


9.78(4) 


9.44(4) 




LHS 248 


M6.5/ • ■ ■ 












10.43(3) 


9.82(3) 


9.46(3) 


49 


LP 335-12 


M6.5/ • ■ ■ 












10.51(6) 


9.88(6) 


9.51(6) 




LHS 2471 


M6.5/ • ■ ■ 












10.49(9) 


9.89(9) 


9.49(9) 




LHS 191 


M6.5/ • ■ ■ 












10.45(7) 


9.90(7) 


9.52(7) 




LHS 523 


M6.5/ • ■ ■ 












10.51(12) 


9.96(12) 


9.58(12) 




2MASSW J1750129+442404A 


■ ■ • /M6.5: 




[10.54(7)] 


[10.04(8)1 


[9.63(7)] 




[10.58(7)] 


[10.01(9)] 


[9.65(7)] 


43, 81 


LHS 2021 


M6.5/ • ■ ■ 












10.77(17) 


10.04(17) 


9.64(17) 




LHS 292 


M6.5/M6.5 




10.64(6) 


10.11(6) 


9.66(6) 


9.16(6) 


10.57(4) 


9.98(5) 


9.64(5) 


49 


LHS 2930 


M6.5/ • ■ ■ 












10.87(4) 


10.22(4) 


9.87(4) 




APMPM J2344-2906 


M6.5/ • ■ ■ 












10.81(31) 


10.30(31) 


9.98(31) 




TVLM 832-42500 


M6.5/ • ■ ■ 












11.40(25) 


10.89(25) 


10.55(25) 




LP 423-31 


M7/ • ■ ■ 












9.56(4) 


8.88(4) 


8.53(4) 


2 


LHS 1901A 


■ ■ • /M7: 




[9.98(4)] 


[9.55(4)] 


[9.15(4)] 




[10.03(4)] 


[9.51(4)] 


9.18(4) 


26, 69 


2MASSI J1847034+552243B 


• ■ ■ /M7 




[10.12(9)] 


[9.58(13)] 


[9.16(8)] 




[10.17(9)] 


[9.55(13)] 


[9.18(8)] 


9, 43, 82 


LHS 1901B 


■ ■ • /M7: 




[10.09(4)] 


[9.66(4)] 


[9.25(4)] 




[10.14(4)] 


[9.63(4)] 


9.28(4) 


26, 69 


LP 349-25A 


■ ■ • /M7: 




[10.36(4)] 


[9.82(3)] 


[9.36(3)] 


9.01(8) 


[10.41(4)] 


[9.77(4)] 


9.38(3) 


26, 27, 43 


2MASSW J1200329+204851 


M7/ • ■ ■ 












10.49(82) 


9.89(82) 


9.49(82) 


81 


TVLM 890-60235 


M7/ • ■ ■ 












10.56(25) 


9.96(25) 


9.56(25) 




LP 460-44 


M7/ • ■ ■ 












10.58(18) 


9.96(18) 


9.55(18) 


81 


LHS 377 


sdM7/ ■ • • 


[10.94(9)] 


10.54(7) 


10.04(7) 


9.75(7) 


9.20(12) 


10.46(7) 


10.00(7) 


9.75(7) 


31 


vB 8 


M7/ • ■ • 


[11.34(6)] 


[10.67(3)] 


[10.18(2)] 


[9.73(2)] 




10.72(3) 


10.14(2) 


9.76(2) 


36 



Table 12 — Continued 











MKO 








2MASS 






Object 


Spec. Type 


My 


M.J 


M H 


M K 


M L , 




M H 


M Ks 


HST/AO 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


References 


LHS 3003 


M7/M7 




10.95(9) 


10.44(9) 


9.94(9) 


9.44(8) 


10.98(8) 


10.32(7) 


9.94(8) 




HR 7329B 


M7.5/M7.5 






8.51(6) 












59 


LP 44-162 


M7.5/ • ■ ■ 












10.05(5) 


9.44(5) 


9.00(5) 


81 


2MASSI J0003422-282241 


M7.5/ • ■ ■ 


[10.86(10)] 


[10.07(8)] 


[9.46(8)] 


[9.00(8)] 




10.12(8) 


9.43(8) 


9.02(8) 




LSR J0515+5911 


M7.5/ ■ ■ ■ 












10.41(5) 


9.75(5) 


9.41(5) 




LSR J2036+5059 


sdM7.5/ ■ ■ ■ 


[10.76(14)] 


[10.23(13)] 


[9.86(13)] 


[9.58(13)] 




10.28(13) 


9.83(13) 


9.61(13) 


79 


HB 2124-4228 


M7.5/ ■ ■ ■ 












10.63(50) 


9.97(50) 


9.50(50) 




LHS 2919 


M7.5/ ■ ■ ■ 












10.60(11) 


9.98(11) 


9.62(11) 




2MASS J13204159+0957506 


M7.5/ ■ • ■ 












10.80(14) 


10.15(14) 


9.67(14) 




APMPM J2331-2750 


M7.5/M9.5 












10.85(7) 


10.26(7) 


9.85(7) 




LSPM J1735+2634A 


■ ■ ■ /M7.5 




[10.82(5)] 


[10.26(5)1 


[9.79(5)] 




[10.88(5)] 


[10.22(5)] 


[9.81(5)] 


1, 46 


2MASS J23062928-0502285 


M7.5/ ■ ■ ■ 












10.93(7) 


10.30(7) 


9.88(7) 


6, 32, 81 


GRH 2208-20 


M7.5/ ■ • ■ 












10.96(5) 


10.46(5) 


10.11(6) 




2MASSW J1207334-393254 


M8/M8.5: 


[10.09(8)] 


[9.34(5)] 


[8.84(5)] 


[8.31(5)] 


7.78(11) 


9.40(5) 


8.80(5) 


8.35(5) 


17, 85 


TVLM 831-161058 


M8/ ■ ■ ■ 












10.01(28) 


9.34(28) 


8.92(28) 




LHS 1604 


M8/ ■ ■ ■ 




10.41(7) 


9.70(7) 


9.32(7) 




10.47(6) 


9.78(6) 


9.40(6) 


2 


LHS 3406 


M8/M5.5 




10.56(4) 


9.95(4) 


9.60(4) 


9.03(5) 


10.56(3) 


9.94(3) 


9.56(3) 




LSR J0510+2713 


M8/ • ■ ■ 












10.72(4) 


9.99(4) 


9.58(4) 




LSR J1425+7102 


sdM8/ ■ • • 












10.40(9) 


10.03(10) 


9.96(12) 




LP 349-25B 


■ • • /M8: 




[10.71(4)] 


[10.14(3)] 


[9.67(3)] 


9.23(8) 


[10.77(4)] 


[10.12(4)] 


9.70(3) 


26, 27, 43 


2MASSW J2206228-204705A 


M8/ • ■ ■ 




[10.80(8)] 


[10.20(8)] 


[9.77(8)] 




[10.85(8)] 


[10.16(8)] 


9.79(8) 


6, 20, 23, 43 


TVLM 832-10443 


M8/ • • ■ 












10.91(3) 


10.22(3) 


9.74(3) 




TVLM 263-71765 


M8/ • ■ ■ 












10.88(20) 


10.24(20) 


9.84(20) 




2MASSW J2140293+162518A 


■ ■ ■ /M8 




[10.82(10)] 


[10.25(10)] 


[9.80(8)] 




[10.88(10)] 


[10.22(10)] 


[9.83(8)] 


6, 9, 20, 32, 43 


LP 412-31 


M8/ • ■ ■ 












10.95(3) 


10.26(3) 


9.83(3) 


21 


2MASSW J2206228-204705B 


M8/ • ■ ■ 




[10.86(8)] 


[10.27(8)] 


[9.84(8)] 




[10.91(8)] 


[10.23(8)] 


9.86(8) 


6, 20, 23, 43 


vB 10 


M8/ • ■ ■ 


[11.77(6)] 


[11.01(3)] 


[10.41(3)] 


[9.89(2)] 




11.06(3) 


10.38(3) 


9.92(2) 


36 


LHS 2397aA 


MS/ ■ ■ ■ 




11.21(7) 


10.65(7) 




9.52(7) 






10.13(7) 


25, 28, 43 


BRI B0246-1703 


M8/ • ■ ■ 




11.45(19) 


10.76(19) 


10.40(19) 




11.50(19) 


10.82(19) 


10.37(19) 




TVLM 262-111511 


M8/ • ■ ■ 












11.86(40) 


11.17(40) 


10.76(40) 




RG 0050-2722 


M8/ • ■ ■ 












11.93(50) 


11.30(50) 


10.86(50) 




SSSPM J1102-3431 


M8.5/ • ■ ■ 


[10.45(8)] 


[9.27(6)] 


[8.69(6)] 


[8.14(6)] 




9.32(6) 


8.65(6) 


8.18(6) 


19 


LHS 1070B 


M8.5/ • ■ ■ 




11.15(6) 


10.48(6) 


[10.06(6)] 


9.38(7) 


[11.19(6)] 


[10.45(6)] 


10.08(6) 


1, 50, 51, 48 


APMPM J2354-3316C 


M8.5/M8 


[12.11(11)] 


[11.23(9)] 


[10.64(9)] 


[10.09(9)] 




11.28(9) 


10.59(9) 


10.11(9) 




Gl 569Ba 


■ • ■ /M8.5 




11.36(7) 


10.75(5) 


10.24(5) 


9.55(11) 


[11.41(7)] 


[10.71(5)] 


[10.27(5)] 


26, 40, 43, 45, 64, 84, 89 


CTI 012657.5+280202 


M8.5/ • ■ ■ 












11.46(5) 


10.78(5) 


10.28(5) 




2MASSW J1750129+442404B 


■■• /M8.5: 




[11.49(8)] 


[10.81(11)] 


[10.28(7)] 




[11.55(8)] 


[10.77(H)] 


[10.30(7)] 


43, 81 


2MASSI J1835379+325954 


M8.5/ • ■ ■ 












11.50(2) 


10.85(2) 


10.40(2) 




TVLM 513-46546 


M8.5/M8.5 




11.64(5) 


11.06(5) 


10.56(5) 


9.91(8) 


11.74(2) 


11.06(3) 


10.59(2) 


21 


SCR J1845-6357A 


M8.5/M8.5 












11.65(2) 


11.06(3) 


10.59(2) 


4, 39 


[HB88] M18 


M8.5/ • ■ ■ 












11.78(38) 


11.12(38) 


10.72(38) 




HD 114762B 


• ■ ■ /d/adM9: 


[11.61(13)] 


[10.73(12)] 


[10.50(12)] 


[10.05(12)] 




10.80(12) 


10.45(12) 


10.07(12) 


72 


BRI B1222-1222 


M9/ • ■ ■ 












11.41(14) 


10.66(14) 


10.19(14) 


21 


TVLM 868-110639 


M9/ • ■ ■ 




11.46(17) 


10.72(17) 


10.27(17) 


9.61(21) 


11.54(17) 


10.77(17) 


10.28(17) 




LHS 2065 


M9/M9 




11.53(6) 


10.83(6) 


10.26(6) 


9.74(8) 


11.56(4) 


10.82(4) 


10.29(3) 


21 


HR 6037B 


■ • • /M9: 
















10.51(30) 


37 


LHS 2924 


M9/M9 


[12.64(6)] 


11.70(4) 


11.06(4) 


10.51(4) 


9.91(4) 


11.78(4) 


11.02(4) 


10.53(4) 


36 


SSSPM J1444-2019 


d/sdM9/ ■ • • 












11.50(8) 


11.09(8) 


10.88(8) 




ESO 207-61 


M9/ • • ■ 












11.89(19) 


11.20(19) 


10.77(19) 





Table 12 — Continued 











MKO 








2MASS 






Object 


Spec. Type 


My- 


Mj 


M H 


M K 


M L , 


Mj 


M H 


M Ks 


HST/AO 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


References 



Gl 569Bb 


■ ■ • /M9.0 




11.87(7) 


11.29(5) 


10 


71(5) 


10.04(11) 


[11 92(7)1 


[11 25(5)1 

L V / J 


[10 74(5)1 


26, 40, 43, 45, 64, 84 


LP 944-20 


M9/ ■ ■ ■ 


ri3 05f7ii 


12.20(5) 


11.50(5) 


11 


05(5) 


10.24(8) 


12.25(5) 


11.54(5) 


11.07(5) 


2 


BRI 0021 — 0214 


M9.5/M9.5 




11.42(10) 


10.79(10) 


10 


22(10) 


9.47(16) 


11.68(11) 


10.77(10) 


10.23(10) 


78 


LHS 1070C 


M9.5/ ■ ■ ■ 




11.48(6) 


10.80(6) 


[10 


38(6)1 


9.66(7) 


[11 53(6)1 


[10 77(6)1 
y±\j. i i \yj }\ 


10.41(6) 


1, 50, 51, 48 


2MASS ,101490895+2956131 


M9.5/ ■ ■ ■ 














11.69(4) 


10.82(5) 


10.22(4) 


21 


SSSPM J1013 — 1356 


sdM9.5/ ■ ■ ■ 


[11.65(22)] 


[11 11(21)1 


[10.93(22)] 


110 

L 


92(23)] 




11.16(21) 


10.92(22) 


10.94(23) 


2 


PC 0025+0447 


M9.5/ ■ ■ ■ 














11.89(27) 


10.99(27) 


10.66(28) 




2MASSW J2140293+162518B 


. . . /M9.5 




[11 77(14)1 

[X X . f ( ^ X-X^j 


[11 16(15")! 


111) 

L 


53(8)1 




[11 84(14)1 

L \ / J 


[11 12(15)1 


[10 57(8)1 


6, 9, 20, 32, 43 


G 216- 7B 


M9.5/ ■ ■ ■ 














11.89(7) 


11.23(7) 


10.73(7) 


78 


SDSS J143517. 20— 004612.9 


L0/ ■ ■ ■ 














11.49(149) 


10.62(149) 


10.33(150) 


6, 32 


LSPM J1735+2634B 


■ ■ ■ /L0: 




[11 3Q(5')] 


[10 81(5)1 


111) 

L 


27(5)1 




[11 45(5)1 


[10 78(5)1 


[10.30(5)] 


1, 46 


2MASS J07193188— 5051410 


L0/ ■ ■ ■ 














11.66(16) 


10.84(17) 


10.34(16) 




SDSSp J225529. 09— 003433.4 


L0:/ ■ ■ ■ 




11.55(36) 


10.85(36) 


10 


33(36) 




11.70(36) 


10.81(36) 


10.49(37) 




2MASP J0345432+254023 


L0/L1: 


[12 79(7)] 


11.69(6) 


11.05(6) 


10 


51(6) 


9.86(10) 


11.85(4) 


11.06(4) 


10.52(4) 


6, 32 


HD 89744B 


L0/ 


[12 87(7)1 


[11 87(511 


[11 08(411 


[10 

L 


60(5)1 




11.92(5) 


11.04(4) 


10.63(5) 


2 


2MASSI J0746425+200032A 


L0/ 




11.72(4) 


11 ll(4'l 












10.61(3) 


7, 43, 75 


DENIS-P J0909.9— 0658 


L0/ ■ ■ ■ 














12.03(22) 


11.23(22) 


10.68(22) 


6 


DENIS-P J170548. 3— 051645 


L0.5/L4 


[12.51(67)] 


[11 48(67)1 


[10.84(67)] 


[10 

L 


25(67)] 




11.55(67) 


10.79(67) 


10.27(67) 


76 


AB Pic b 


■ ■ ■ /L0.5:. 




[12 77(1211 


11 42(12) 


[10 


78(11)] 




12.86(12) 


11.37(12) 


10.82(11) 


18 


2MASSW J1658037+ 702701 


LI/ ■ ■ ■ 














11.95(3) 


11.13(4) 


10.57(3) 


76 


GJ 1048B 


Ll/Ll 






[11. 13(20)] 


["10 

L 


52(9)1 






11.09(20) 


10.55(9) 


2 


2MASS J10185879— 2909535 


LI/ ■ ■ ■ 














11.95(20) 


11.16(20) 


10.54(20) 




2MASSW J1439284+192915 


LI/ ■ ■ ■ 

UX/ 


[12.88(5)] 


11.87(3) 


11.26(3) 


10 


68(3) 


10.01(5) 


11.97(3) 


11.25(3) 


10.76(3) 


6, 75, 78 


2MASSW J1207334— 393254b 


■ ■ ■ /LI- 




[16.32(21)] 


[14.55(21)] 


[13 


28(12)] 


11.68(15) 


16.41(21) 


14.49(21) 


13.34(12) 


17, 85 


2MASSI J1017075+130839A 


■ ■ ■ /LI. 5: 




[[11 93(14)11 


[11 34(11) 1 


110 

[XW 


78(10)1 




[[11 99(14)11 


[[11 30(11)11 


[10.80(H)] 


1, 6, 32, 43 


2MASSI J0746425+200032B 


LI. 5/ ■ ■ ■ 




12.23(4) 


11.55(5) 












10.95(4) 


7, 43, 75 


2MASS J06411840— 4322329 


LI. 5/ 














12.48(23) 


11.67(23) 


11.18(23) 




Kclu-lA 


■ ■ ■ /L2: 




12.18(12) 


11.45(12) 


10 


82(12) 




[12.36(11)] 


[11 40(11)1 

[XX. V x x ; j 


[10 79(11)1 

[ XVJ . 1 ^ X X j j 


29, 53 


GJ 618. IB 


L2.5/ 














12.66(20) 


11.73(20) 


10.98(20) 


2 


2MASSI J1017075+130839B 


■ ■ ■ /L3: 




[[12.49(17)]] 


[[11.65(12)]] 


[10 


90(10)] 




[[12.58(18)]] 


[[11.60(12)]] 


[10.93(H)] 


1, 6, 32, 43 


SDSS J143535. 72-004347.0 


L3/L2.5 




12.44(98) 


11.72(98) 


11 


15(98) 




12.52(98) 


11.69(98) 


11.06(99) 


6, 32 


2MASS J13204427+0409045 


L3::/ ■■■ 














12.80(8) 


11.85(7) 


11.17(8) 




2MASS J07003664+3157266A 


■ ■ ■ /L3: 




[12.78(4)] 


[11,95(4)] 


[11 


25(4)] 




[12.85(4)] 


[11.90(4)] 


[11.28(4)] 


1, 43, 76 


DENIS-P J1058. 7-1548 


L3/L3 


[14.12(7)] 


12.93(6) 


12.10(6) 


11 


36(6) 


10.43(8) 


12.96(6) 


12.04(5) 


11.34(5) 


78 


SDSS J125637. 13-022452.4 


sdL3.5/ ■ ■ ■ 


[11.90(64)] 


[11.28(64)] 


[11.02(65)] 








11.33(64) 


11.02(65) 






2MASSW J0326137+ 295015 


L3.5/ ■ ■ ■ 














12.94(12) 


11.86(12) 


11.30(12) 




2MASSW J0036159+182110 


L3.5/L4: 


[13.87(6)] 


12.59(3) 


11.93(3) 


11 


33(3) 


10.37(5) 


12.76(3) 


11.88(3) 


11.35(3) 


6, 55, 75, 78 


CD-35 2722 B 


-.. /L4: 




11.99(18) 


11.14(18) 


10 


37(16) 










88 


HD 49197B 


-.. /L4: 














12.66(120) 


11.36(13) 


11.03(12) 


67 


HD 130948B 


-.. /L4: 




12.51(9) 


11.74(15) 


11 


05(4) 










24, 43, 73 


2MASSW J1841086+311727 


L4p/ 














13.02(20) 


11.83(19) 


11.08(19) 


6, 32 


2MASS J16262034+3925190 


sdL4/ ■ ■ ■ 


[12.35(10)] 


[11.77(8)] 


[11.90(9)] 


[11 


81(H)] 




11.81(8) 


11.90(9) 


11.85(11) 




Kclu-IB 


/L4: 




12.85(12) 


11.97(12) 


11 


24(12) 




[13.03(H)] 


[11.92(H)] 


[11.22(H)] 


29, 53 


HD 130948C 


-.. /L4: 




12.82(9) 


12.03(15) 


11 


24(4) 










24, 43, 73 


DENIS-P J153941. 9-052042 


L4:/L2 














12.97(12) 


12.11(12) 


11.62(12) 


76 


2MASS J10043929-3335189 


L4/ ■ ■ ■ 














13.17(23) 


12.18(23) 


11.61(22) 




GD 165B 


L4/L3:: 


14.52(20) 


13.15(18) 


12.26(18) 


11 


60(18) 


10.44(19) 


13.20(19) 


12.29(19) 


11.68(20) 


2 


SDSS J080531. 84+481233. OA 


-.. /L4: 




[[[13.05(8)]]] 


[[[12.33(8)]]] 


[[[11 


76(7)]]] 




[[[13.15(8)]]] 


[[[12.24(9)]]] 


[[[11.71(8)]]] 




HR 7672B 


..- /L4:: 
















12.79(14) 


11.79(10) 


52 



Table 12 — Continued 











MKO 








2MASS 










Object 


Spec. Type 


My 




M H 


M K 




Mj 


M H 


M Ks 




ffST/AO 






Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 




References 




Gl 417B 


■ ■ ■ /L4.5: 




[[13.41(16)]] 


[[12.45(7)]] 


[11.57(4)] 




[[13.52(16)]] 


[[12.40(7)]] 


[11.61(4)] 




1, 6, 32 




2MASSW J2224438-015852 


L4.5/L3.5 


[15.00(7)] 


13.57(4) 


12.52(4) 


11.66(4) 


10.58(6) 


13.75(4) 


12.50(4) 


11.70(3) 




32, 76 




DBNIS-P J225210. 73-173013. 4A 


■■■ /L4.5:. 




[13.66(7)] 


[12.73(7)] 


[12.10(6)] 




[13.74(7)] 


[12.68(7)] 


[12.12(6)] 




1, 77 




2MASSI J2132114+134158A 


■■■ /L4.5:. 




[13.90(7)] 


[12.83(7)] 


[12.01(7)] 




[13.98(8)] 


[12.77(7)] 


12.04(7) 




1, 83 




GJ 1001B 


■ ■ ■ /L5 




13.19(12) 


12.25(12) 


[11.49(12)1 




[13.24(12)] 


[12.17(12)1 


11.53(12) 




1, 35 




2MASS J08354256-0819237 


L5/ 


[14.70(22)] 


[13.43(21)] 


[12.35(21)] 


[11.46(21)] 




13.52(21) 


12.29(21) 


11.49(21) 




76 




GJ 1001C 


■ ■ ■ /L5 




13.29(12) 


12.40(12) 


[11.59(12)] 




[13.34(12)] 


[12.32(12)1 


11.63(12) 




1, 35 




2MASSW J1328550+211449 


L5/ 












13.65(29) 


12.46(28) 


11.73(28) 




6, 75 




SDSSp J053951. 99-005902.0 


L5/L5 


[14.43(9)] 


13.26(7) 


12.45(7) 


11.81(7) 


10.73(8) 


13.44(7) 


12.51(7) 


11.94(7) 




6, 32 




2MASSW J1507476- 162738 


L5/L5.5 


[14.58(6)] 


13.37(3) 


12.57(3) 


11.96(3) 


10.65(3) 


13.50(3) 


12.57(2) 


11.98(3) 




6, 75, 76 




2MASSW J1728114+394859A 


■ ■ ■ /L5: 




[14.47(9)] 


[13.32(8)] 


[12.34(6)] 




[14.56(9)] 


[13.26(8)] 


12.35(6) 


1, 


6, 9, 15, 32, 


43 


DENIS-P J1228.2-1547A 


■ ■ ■ /L5.5: 




[[13.13(17)]] 


[[12.32(13)]] 


[11.66(10)] 




[[13.23(16)]] 


[[12.26(12)]] 


11.71(9) 




1, 6, 11, 63 




DBNIS-P J1228.2-1547B 


■ ■ ■ /L5.5: 




[[13.49(22)]] 


[[12.52(14)]] 


[11.79(10)1 




[[13.58(21)]] 


[[12.47(13)]] 


11.85(9) 




1, 6, 11, 63 




2MASS J17502484-0016151 


■ ■ ■ /L5.5 


[14.52(8)] 


[13.38(6)] 


[12.65(6)] 


[12.00(6)] 




13.47(6) 


12.59(6) 


12.03(6) 




2 




SDSS J141659. 78+500626. 4 


■■■ /L5.5:: 


[14.66(9)] 


13.49(7) 


12.73(7) 


12.05(7) 




13.65(18) 


12.65(18) 


12.30(17) 








2MASSW J0920122+351742A 


■ ■ ■ /L5.5: 




[13.84(9)] 


[13.04(8)] 


[12.25(8)] 




[13.95(9)] 


[12.98(8)] 


12.26(8) 


1, 


6, 9, 43, 65, 


75 


LP 261-75B 


L6/ ■ ■ • 












13.27(135) 


11.94(135) 


11.18(134) 




6, 32 




SDSS J141624. 08+134826. 7 


L6/L6p:: 


14.48(3) 


13.24(3) 


12.69(3) 


12.28(3) 




13.35(4) 


12.66(4) 


12.31(3) 








Gl 417C 


■ ■ ■ /L6: 




[[13.69(19)]] 


[[12.77(9)]] 


[11.93(4)] 




[[13.76(20)]] 


[[12.72(9)]] 


[11.95(4)] 




1, 6, 32 




SDSSp J144600. 60+002452.0 


L6/L5 




13.85(16) 


12.88(16) 


12.09(16) 




14.18(18) 


12.80(16) 


12.23(16) 








2MASS J05185995-2828372A 


■ ■ ■ /L6: 




[14.58(15)] 


[13.47(11)] 


[[12.60(11)]] 




[14.70(14)] 


[13.41(11)] 


[[12.62(10)]] 




1, 14 




DENIS-P J020529.0-115925B 


■■■ /L6.5:. 




[13.74(10)] 


[12.94(8)] 


[12.32(8)] 




[13.88(10)] 


[12.91(8)] 


12.33(8) 




1, 6, 8, 42 




2MASSs J0850359+105716A 


■ ■ ■ /L6.5: 




14.01(8) 


13.02(7) 


12.13(7) 




[14.27(13)] 


[13.03(12)] 


[12.25(9)] 


1, 


6, 9, 15, 43, 


75 


SDSSp J042348. 57-041403. 5A 


■ ■ ■ /L6.5: 




[14.15(5)] 


[13.25(4)] 


12.57(5) 




[14.30(4)] 


[13.21(5)] 


[12.55(5)] 




1, 14 




2MASS J07003664+3157266B 


■■■ /L6.5:. 




[14.27(4)] 


[13.35(4)] 


[12.64(4)] 
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15.38(6) 




15.41(11) 


15.51(23) 


14.73(20) 




2MASSI J1047538+212423 


T7/T6.5 


[16.32(H)] 


15.34(9) 


15.71(9) 


16.08(9) 




15.70(11) 


15.68(15) 


[15.96(9)] 


12 


2MASS J12373919+6526148 


T7/T6.5 


[16.61(15)] 


15.47(15) 


15.85(15) 


16.31(15) 




15.96(14) 


15.65(18) 


[16.19(15)] 


12 


2MASSW J1553022+153236A 


■ ■ ■ /T6.5 




15.31(4) 


15.72(4) 


15.88(4) 




[15.80(7)] 


[15.90(16)] 


[15.45(18)] 


1, 14 


2MASS J12095613-1004008B 


■ ■ ■ /T6.5: 




15.51(17) 


16.42(28) 


16.73(47) 




[15.96(19)] 


[16.51(29)] 


[16.53(49)] 


56 



Table 12 — Continued 











MKO 








2MASS 






Object 


Spec. Type 


My 




M H 


M K 




Mj 




M Ks 


HST/AO 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


References 


SDSS J150411. 63+102718. 3 


• ■ ■ /T7 




14.81(8) 


15.24(8) 


15.34(8) 










2 


Gl 229B 


■ ■ ■ /T7p 


16.37(10) 


15.21(5) 


15.56(5) 


15.56(5) 


13.44(5) 








33 


2MASS J00501994-3322402 


■ ■ ■ /T7 


[16.68(H)] 


15.53(11) 


15.92(11) 


15.79(11) 




15.81(9) 


15.72(20) 


15.12(20) 


2 


SDSS J162838. 77+230821.1 


■ ■ ■ /T7 


[16.65(7)] 


15.63(4) 


16.01(4) 


16.10(4) 




15.84(10) 


15.49(15) 


15.25(24) 




2MASSI J0727182+171001 


T8/T7 


[16.42(6)] 


15.45(3) 


15.93(3) 


15.95(3) 


13.94(5) 


15.86(6) 


16.02(17) 


15.82(19) 


14 


ULAS J094806. 06+064805.0 


■ ■ ■ /T7 


17.20(37) 


16.02(35) 


16.63(41) 












2 


2MASSI J1217110-031113 


T7/T7.5 


[16.37(8)] 


15.35(6) 


15.77(6) 


15.71(6) 


13.75(7) 


15.65(8) 


15.54(13) 


[15.59(6)] 


12, 14 


2MASSW J1553022+153236B 


■ ■ ■ /T7.5 




15.67(5) 


16.10(4) 


16.31(4) 




[16.15(7)] 


[16.28(16)] 


[15.88(18)] 


1, 14 


Gl 570D 


T7/T7.5 


[17.18(7)] 


15.99(5) 


16.45(5) 


16.69(5) 


14.15(5) 


16.49(5) 


16.44(9) 


16.41(16) 


12 


HD 3651B 


■ ■ ■ /T7.5 


[17.00(6)1 


16.09(3) 


16.50(3) 


16.64(3) 




[16.37(3)] 


[16.44(3)] 


[16.51(3)] 


2 


2MASS J11145133-2618235 


■ ■ ■ /T7.5 


[17.63(7)] 


16.79(5) 


17.09(5) 


17.81(5) 




17.13(8) 


17.00(12) 


[17.72(5)] 


2 


ULAS J090116. 23-030635.0 


■ ■ ■ /T7.5 


17.80(10) 


16.88(10) 


17.44(16) 












2 


ULAS J131508. 42+082627.4 


■ ■ ■ /T7.5 


18.16(41) 


17.02(41) 


17.66(42) 


17.76(42) 










2 


ULAS J141623. 94+134836. 3 


■■■ /T7.5p 


18.33(3) 


17.55(3) 


17.82(3) 


19.13(17) 




[17.83(3)] 


[17.75(3)] 


[19.10(17)] 




2MASS J12255432-2739466B 


■ ■ ■ /T8 




15.86(8) 


16.29(8) 


16.48(8) 




[16.29(9)] 


[16.21(11)] 


[16.26(17)1 


1, 12 


Ross 458C 


■ ■ ■ /T8 


17.38(4) 


16.35(4) 


16.67(6) 


16.56(7) 










2 


2MASSI J0415195-093506 


T8/T8 


[17.50(6)] 


16.54(4) 


16.92(4) 


17.05(4) 


14.50(5) 


16.91(6) 


16.76(11) 


16.65(20) 


14 


2MASS J09393548-2448279 


■ ■ ■ /T8 


17.83(10) 


16.97(10) 


17.32(10) 


18.19(10) 




17.34(12) 


17.16(16) 


[18.09(10)] 


2 


PSO J043. 5395+02. 3995 


■ ■ ■ /T8 




17.30(65) 


17.67(65) 


18.00(65) 




17.59(65) 


17.63(65) 


17.85(65) 




BD +01 2920B 


■ ■ ■ /T8p 


18.51(5) 


17.53(5) 


17.96(20) 


[18.71(33)] 












ULAS J003402. 77-005206. 7 


■ ■ ■ /T8.5 


18.08(11) 


17.33(5) 


17.67(6) 


17.66(7) 










2 


ULAS J133553. 45+113005. 2 


■ ■ ■ /T8.5 


18.81(5) 


17.90(4) 


18.25(4) 


18.28(5) 










2 


CFBDS J005910. 90-011401. 3 


■ ■ ■ /T8.5 


18.89(5) 


18.13(5) 


18.34(7) 


[18.75(7)] 




[18.41(5)] 


[18.27(7)] 


18.70(7) 


22 


Wolf 940B 


■ ■ ■ /T8.5 


18.58(11) 


17.79(11) 


18.38(11) 


18.58(12) 










Hi 


WISEP J174124. 27+255319. 6 


T9/T9 


18.53(48) 










17.78(48) 


17.54(48) 


18.19(52) 


30 


CFBDS J145829+10134A 


■ ■ ■ /T9 




17.33(18) 


17.72(22) 


18.05(41) 










57 


UGPS J072227.51-054031.2 


■ ■ ■ /T9 


19.30(3) 


18.45(3) 


18.83(3) 


19.00(8) 


15.33(30) 


18.42(13) 






10 


CFBDS J145829+10134B 


■ ■ ■ />T10 




19.11(18) 


20.03(24) 


20.21(46) 










57 


WISEPA J154151. 66-225025. 2 


■ ■ ■ /Y0 




23.89(88) 


23.72(95) 














PZ Tel B 


... / ... 




8.70(18) 


8.31(15) 


7.86(19) 




8.70(18) 


8.31(15) 


7.86(19) 


5 


APMPM J2359-6246 


... / ... 












9.80(11) 


9.24(10) 


8.93(10) 




HD 1160B 


... / ... 










8.34(16) 


10.76(14) 


9.57(13) 


9.05(12) 


71 


TVLM 831-154910 


... / ... 












10.29(33) 


9.68(33) 


9.31(33) 




LSPM J0330+5413 


... / ... 












10.25(4) 


9.68(4) 


9.36(4) 




SSSPM J1256— 1408 


... / ... 












10.38(22) 


9.99(22) 


9.81(22) 




TVLM 831-165166 


... / ... 












10.67(46) 


10.11(46) 


9.75(46) 




TVLM 213-2005 


... / ... 












10.78(4) 


10.13(4) 


9.65(4) 




TVLM 513-8328 


... / ... 




10.91(43) 


10.22(43) 


9.84(43) 




11.00(43) 


10.33(43) 


9.87(43) 




HD 65216B 


... / ... 
















9.89(6) 


70 


TVLM 262-70502 


... / ... 












11.22(35) 


10.51(35) 


10.13(35) 




GJ 660. IB 


... / ... 












11.55(17) 


11.06(16) 


10.73(16) 




HD 65216C 


... / ... 
















10.89(8) 


7(1 


[HB88] M20 


... / ... 












12.16(124) 


11.45(124) 


11.01(124) 




Pic b 


... / ... 










9.73(6) 






11.20(11) 


44 


TVLM 513-42404 


... / ... 




12.03(72) 


11.47(72) 


11.19(72) 




12.13(72) 


11.48(72) 


11.21(72) 




TVLM 513-42404B 


... / ... 




13.07(73) 


12.39(73) 


11.97(73) 




13.14(73) 


12.36(73) 


11.87(73) 




Gl 802B 


... / ... 












13.76(27) 


13.14(10) 


12.62(9) 


38, 74 


HR 8799c 


... / ... 






13.53(43) 




11.61(13) 






12.93(23) 


62 


LHS 2397aB 


... / ... 




14.33(10) 


13.61(9) 




11.44(9) 






12.93(7) 


25, 28, 43 
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MKO 






2MASS 




Object 


Spec. Type My 


Mj 


M H M K 


M L , 


Mj 


Mr M Ks 


HST/AO 




Optical/IR (mag) 


(mag) 


(mag) (mag) 


(mag) 


(mag) 


(mag) (mag) 


References 


HR 8799c 


■■• / 


14.65(18) 


13.90(12) 


11.74(11) 




13.20(7) 


61 


HR 8799d 


■■■ / 


15.26(43) 


14.18(17) 


11.56(17) 




13.11(13) 


I>1 


HR 8799b 


■■■ / 


16.30(17) 


14.90(8) 


12.66(13) 




13.98(6) 


I>1 


Gl 758B 


■■■ / 


17.58(20) 


18.16(20) 


15.00(10) 






87 



Note. — Near-infrared absolute magnitudes for all ultracool dwarfs with parallaxes. Sec Tablc fTol for parallax, spectral 
type, and photometry references. Additional references arc given here for objects with high angular resolution imaging 
(HST or AO). Table entries here are first sorted by spectral type then by brightness using Ai/f or Mk when Mjj is not 
available. Uncertainties in magnitudes arc given in parentheses in units of 0.01 mag. 
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2(112) 
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(80) 
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Wa h h ai et al 1 120111 ); (89) IZapat ero Osorio et al 



Table 13. Mid-Infrared Absolute Magnitudes for All Ultracool Dwarfs with Parallaxes 



Spitzcr/IRAC WISE 



Object 


Spec. Type 


M [3.6] 


M [4.5] 


W[5.8] 


M [8.a] 


%1 


Mw2 


«W3 


M w4 


HST/AO 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


References 


Proxima Ccn 


M5.5/ • ■ ■ 










8.63(9) 


8.00(3) 


8.26(1) 


8.09(2) 


30 


LHS 1742a 


esdM5.5/ ■•• 










9.36(17) 


9.14(17) 








CE 507 


M6/ • • ■ 










8.66(9) 


8.47(9) 


8.38(9) 






Wolf 359 


M6/M6 










8.92(5) 


8.60(3) 


8.59(1) 


8.42(3) 


39, 56 


GJ 1245B 


M6/M6 










8.89(7) 


8.68(3) 


8.56(3) 


8.47(9) 


56 


LP 397-10 


M6/ • • ■ 










9.05(5) 


8.85(5) 


8.64(7) 






LSPM J2158+6117 


M6/ • • ■ 










9.08(8) 


8.87(8) 


8.60(9) 


7.84(31) 




LHS 330 


M6/M6 










9.16(6) 


8.88(6) 


8.71(9) 






LHS 2034 


M6/ • • ■ 










9.07(4) 


8.90(4) 


8.73(6) 






LHS 197 


M6/ • • ■ 










9.14(5) 


8.90(5) 


8.57(6) 


7.62(47) 




LP 368-128 


M6/ • • ■ 










9.21(5) 


9.01(4) 


8.78(4) 


8.94(22) 




APMPM J2330-4737 


M6/M8.5 










9.36(10) 


9.15(10) 


8.88(11) 






LHS 207 


M6/ • • ■ 










9.40(7) 


9.15(7) 


8.96(10) 






Tccgardcn's star 


M6/ • • ■ 


9.19(1) 


9.17(2) 


9.12(1) 


9.09(1) 


9.39(3) 


9.13(2) 


8.97(2) 


8.79(8) 




LHS 2026 


M6/ • • ■ 










9.44(3) 


9.23(3) 


9.12(8) 




46 


LHS 2314 


M6/ • • ■ 










9.45(12) 


9.24(12) 


9.18(19) 






LHS 2351 


M6/ • • ■ 










9.51(14) 


9.27(14) 


9.05(17) 






LSPM J2124+4003 


M6.5/ • • ■ 










8.29(5) 


8.11(5) 


7.98(5) 






LP 44-334 


M6.5/ • • ■ 










8.64(8) 


8.41(8) 


8.19(8) 


8.30(40) 




LHS 3241 


M6.5/ • • ■ 










9.01(3) 


8.78(3) 


8.58(3) 


8.73(37) 




LSR J0011+5908 


M6.5/ ■ • ■ 










9.03(3) 


8.80(3) 


8.58(4) 


8.10(12) 




LHS 234 


M6.5/ • • ■ 










9.21(4) 


8.97(4) 


8.74(4) 


8.36(22) 




LP 335-12 


M6.5/ • • ■ 










9.25(6) 


9.01(6) 


8.77(6) 






LHS 248 


M6.5/ • • ■ 


9.04(3) 


9.04(5) 


8.96(6) 


8.94(3) 


9.23(4) 


9.02(3) 


8.83(3) 


8.67(6) 


39 


LHS 2471 


M6.5/ • • ■ 










9.26(9) 


9.05(9) 


8.84(9) 






LHS 191 


M6.5/ • • ■ 










9.29(7) 


9.07(7) 


8.76(8) 






LHS 523 


M6.5/ • • ■ 










9.39(12) 


9.18(12) 


8.98(12) 






LHS 292 


M6.5/M6.5 


9.23(5) 


9.23(5) 


9.18(5) 


9.14(5) 


9.43(4) 


9.23(4) 


9.02(4) 


8.74(10) 


39 


LHS 2021 


M6.5/ • • ■ 


9.20(17) 


9.23(17) 


9.12(17) 


9.08(17) 


9.39(17) 


9.21(17) 


9.07(19) 






APMPM J2344-2906 


M6.5/ • • ■ 










9.70(32) 


9.41(32) 


9.19(35) 


6.95(57) 




LHS 2930 


M6.5/ • • ■ 










9.63(4) 


9.42(4) 


9.20(4) 


9.21(34) 




TVLM 832-42500 


M6.5/ • • ■ 










10.34(24) 


10.07(24) 


9.70(33) 






LP 423-31 


M7/ • • ■ 










8.29(4) 


8.13(4) 


7.94(5) 


7.63(46) 


2 


2MASSW J1200329+204851 


Mr/ • • ■ 










9.25(82) 


9.04(82) 


8.96(83) 




57 


TVLM 890-60235 


M7/ • • ■ 










9.31(25) 


9.08(25) 


9.04(56) 






LP 460-44 


Mr/ • • ■ 










9.35(18) 


9.14(18) 


8.80(19) 




57 


LHS 377 


sdM7/ ■ ■ • 










9.57(7) 


9.32(7) 


8.94(13) 




2S 


vB 8 


M7/ • • ■ 


9.31(2) 


9.32(1) 


9.22(2) 


9.18(2) 


9.53(2) 


9.30(2) 


9.07(2) 


8.81(18) 


:S2 


LHS 3003 


M7/M7 


9.48(8) 


9.50(8) 


9.40(8) 


9.37(8) 


9.70(7) 


9.50(7) 


9.28(7) 


9.13(28) 


:S2 


LP 44-162 


M7.5/ • • ■ 










8.73(5) 


8.49(5) 


8.27(5) 


8.41(33) 


57 


2MASSI J0003422-282241 


M7.5/ • • ■ 










8.72(8) 


8.55(8) 


8.02(13) 






LSR J0515+5911 


M7.5/ • • ■ 










9.11(5) 


8.90(5) 


8.57(6) 


8.28(54) 




HB 2124-4228 


M7.5/ • • ■ 










9.21(50) 


8.98(50) 


8.67(52) 






LSR J2036+5059 


sdM7.5/ ■•• 










9.37(13) 


9.15(13) 


8.53(25) 




55 


LHS 2919 


M7.5/ • • ■ 










9.40(11) 


9.19(11) 


8.98(11) 


8.57(35) 




2MASS J13204159+0957506 


M7.5/ • • ■ 










9.49(14) 


9.26(14) 


9.26(29) 






APMPM J2331-2750 


Mr.5/M9.5 










9.60(7) 


9.36(7) 


9.05(8) 


8.31(50) 




2 MASS J23062928-0502285 


M7.5/ • • ■ 










9.62(7) 


9.38(7) 


9.11(8) 




5, 29, 57 


GRH 2208-20 


M7.5/ • • ■ 










9.85(5) 


9.55(5) 


9.06(29) 







CO 
00 



Table 13 — Continued 









Spitzci 


/IRAC 






WISE 








Object 


Spec. Type 


M[3.6] 


M [4.5] 




A/ [s.o] 


%1 


M\V2 




M w4 


HST/AO 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


References 


2MASSW J1207334-393254 


M8/M8.5: 


7.70(9) 


7.40(9) 


7.05(11) 


6.52(11) 


7.97(5) 


7.41(5) 


5.86(5) 


4.43(14) 


16, 60 


TVLM 831-161058 


M8/ • • ■ 










8.65(27) 


8.41(27) 


8.38(40) 






LHS 1604 


M8/ • • ■ 










9.14(6) 


8.93(6) 


8.76(7) 




2 


LHS 3406 


M8/M5.5 










9.32(3) 


9.12(3) 


8.87(4) 


8.58(43) 




LSR J0510+2713 


M8/ • • ■ 










9.31(4) 


9.15(4) 


8.93(5) 


8.78(44) 




TVLM 832-10443 


M8/ • • ■ 










9.43(3) 


9.17(3) 


8.70(9) 






LSR J1425+7102 


sdM8/ ■ ■ • 










9.52(9) 


9.29(9) 








LP 412-31 


M8/ • • ■ 










9.54(3) 


9.34(3) 


9.06(5) 


8.28(54) 


19 


TVLM 263-71765 


M8/ • • ■ 










9.59(20) 


9.36(20) 


9.00(25) 






vB 10 


M8/ • • ■ 


9.44(2) 


9.45(3) 


9.30(1) 


9.29(1) 


9.62(2) 


9.40(2) 


9.23(2) 




:V2 


BRI B0246-1703 


M8/ • • ■ 










10.12(19) 


9.93(19) 


9.75(20) 






TVLM 262-111511 


M8/ • • ■ 










10.43(40) 


10.14(40) 


10.25(61) 






RG 0050-2722 


M8/ • • ■ 










10.49(51) 


10.19(51) 


9.84(53) 






SSSPM J1102-3431 


M8.5/ • • ■ 










7.73(6) 


7.08(6) 


5.68(7) 


4.31(20) 


17 


CTI 012657.5+280202 


M8.5/ • • ■ 










9.88(4) 


9.61(4) 


9.40(20) 






APMPM J2354-3316C 


M8.5/M8 










9.84(9) 


9.62(9) 


9.44(17) 






2MASSI J1835379+325954 


M8.5/ ■■■ 


9.78(2) 


9.78(1) 


9.62(1) 


9.52(1) 


10.03(2) 


9.77(2) 


9.39(2) 


9.12(13) 




TVLM 513-46546 


M8.5/M8.5 










10.23(2) 


9.93(2) 


9.49(3) 


8.94(34) 


19 


[HB88] M18 


M8.5/ ■■■ 










10.39(38) 


10.12(38) 


9.62(41) 






TVLM 868-110639 


M9/ ■ ■ ■ 










9.87(17) 


9.60(17) 


9.09(17) 


7.77(33) 




BRI B1222-1222 


M9/ ■ ■ ■ 










9.85(14) 


9.63(14) 


9.28(16) 




19 


LHS 2065 


M9/M9 


9.76(4) 


9.74(4) 


9.57(4) 


9.48(4) 


9.96(3) 


9.73(3) 


9.28(4) 


9.52(51) 


19 


LHS 2924 


M9/M9 


9.95(4) 


9.95(4) 


9.76(4) 


9.60(4) 


10.22(4) 


9.96(4) 


9.47(4) 


9.05(38) 


:V2 


SSSPM .11444-2019 


d/sdM9/ ■ ■ ■ 










10.41(8) 


10.16(8) 


9.92(12) 






ESO 207-61 


M9/ ■ ■ ■ 










10.50(18) 


10.23(18) 


10.01(21) 






LP 944-20 


M9/ ■ ■ ■ 


10.39(5) 


10.31(5) 


10.11(5) 


9.94(5) 


10.65(5) 


10.33(5) 


9.79(5) 


9.52(12) 


2 


2MASS J01490895+2956131 


M9.5/ ■■■ 










9.80(4) 


9.55(4) 


9.02(8) 


7.37(38) 


19 


BRI 0021-0214 


M9.5/M9.5 


9.63(11) 


9.60(11) 


9.41(11) 


9.24(11) 


9.86(10) 


9.59(10) 


9.10(11) 




54 


PC 0025+0447 


M9.5/ ■■■ 










10.32(26) 


9.84(26) 








G 216- 7B 


M9.5/ ■■■ 










10.26(7) 


9.98(7) 


9.56(11) 




54 


SSSPM J1013-1356 


sdM9.5/ ■ ■ ■ 










10.32(21) 


10.09(22) 


9.22(55) 




2 


2MASS J07193188-5051410 


LO/ ■ ■ ■ 










10.01(16) 


9.79(16) 


9.11(19) 






SDSSp J225529. 09-003433. 4 


L0:/ ■■■ 










10.09(36) 


9.81(36) 








SDSS J143517. 20-004612. 9 


L0/ ■ ■ ■ 










10.09(151) 


9.89(151) 


7.91(160) 


4.26(158) 


5, 29 


2MASP J0345432+254023 


L0/L1: 










10.20(4) 


9.94(4) 


9.99(44) 




5, 29 


HD 89744B 


L0/ ■ ■ ■ 










10.21(4) 


9.97(4) 






2 


DENIS-P J0909. 9-0658 


L0/ ■ ■ ■ 










10.35(22) 


10.10(22) 


9.44(26) 




5 


DENIS-P J170548. 3-051645 


L0.5/L4 










9.89(67) 


9.64(67) 


9.24(70) 


6.36(76) 


52 


2MASSW J1207334-393254b 


■■■ /LI::. 










7.97(5) 


7.41(5) 


5.86(5) 


4.43(14) 


16, 60 


2MASSW J1658037+702701 


LI/ ■■■ 










10.26(3) 


10.04(3) 


9.49(6) 




52 


2MASS J10185879-2909535 


LI/ ■■■ 










10.28(20) 


10.10(20) 


9.87(34) 






2MASSW J1439284+192915 


LI/ ■■■ 


10.12(3) 


10.14(3) 


10.03(3) 


9.88(3) 


10.40(3) 


10.16(3) 


9.74(5) 




5, 51, 54 


2MASS J06411840-4322329 


LI. 5/ ■■■ 










10.80(23) 


10.51(23) 


9.94(24) 






GJ 618. IB 


L2.5/ ■ ■ ■ 










10.42(20) 


10.04(20) 


9.42(36) 




2 


2MASS J13204427+0409045 


L3::/ ■■■ 










10.71(7) 


10.43(7) 








DENIS-P J1058. 7-1548 


L3/L3 


10.57(5) 


10.58(5) 


10.41(5) 


10.31(5) 


10.88(5) 


10.58(4) 


10.23(16) 




54 


SDSS J143535. 72-004347.0 


L3/L2.5 










10.82(98) 


10.59(99) 






5, 29 


2MASSW J0326137+295015 


L3.5/ ■■■ 










10.65(11) 


10.22(11) 








SDSS J125637. 13-022452.4 


sdL3.5/ ■ ■ ■ 










10.44(63) 


10.34(64) 









Table 13 — Continued 



Spitzor/IRAC WISE 



Object 


Spec. Type 


^[3.6] 


M [4 . 5] 


M[5.8] 


M [8-0] 


M W1 


A%2 




M W4 


HST/ AO 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


References 


2MASSW J0036159+182110 


L3.5/L4: 


10.48(3) 


10.53(3) 


10.39(3) 


10.35(3) 


10.81(3) 


10.53(3) 


10.22(5) 




5, 42, 51, 54 


2MASSW J 184 1080 + 3 11 72 7 


L4p/ ■ ■ ■ 










10.46(18) 


10.12(18) 


8.98(26) 




5, 29 


2MASS J16202034+3925190 


sdL4/ ■ ■ ■ 










10.84(8) 


10.47(8) 








O-U IbohJ 


L4/L3: : 










1 A TA / 1 
1U. ( V{ 1 1 ) 


1A EL A f 1 Q\ 

W. o4( lb) 






2 


zlvlAbb J lUU4d9zy — ooooloi) 


L4/ ■ ■ ■ 










1A AT / A A \ 
lU.y I (i!4) 


1A dCi / ^ A \ 

lU.by {24 ) 


ii out r (i ^ 
11.3b(oy ) 






DENIS-P J153941. 9 — 052042 


L4: /L2 










11.05(12) 


10.79(12) 


10.70(26) 




52 


2MASSW J2224438— -015852 


L4.5/L3.5 


10.73(4) 


10.82(4) 


10.53(4) 


10.49(4) 


11.04(3) 


10.80(3) 


10.33(9) 




29, 52 


2MASS J08354256— 0819237 


L5/ ■ ■ ■ 










10.74(21) 


10.38(21) 


9.82(21) 




52 


zivlAbb W J Iozooo0 + zll44y 


L5/ ■ ■ ■ 










11 A /I / AT \ 

ll.U4(^ t ) 


1A 00/ Ff )'7\ 

1U. Ho{2 I ) 






5,51 


bJJbbp JOooyol .yy ~00o90z.0 


L5 /L5 


1 A A A 1 T \ 

io.yo( ( ) 


11.01(7) 


10. IO{ 1 ) 


in ei 
10.bl(8; 


11 A O / 7\ 

11.2a{ i ) 


1 A A A / T \ 

iu.yy( i ) 






5, 29 


2MASSW J1507476 — 162738 


L5/L5.5 


10.94(3) 


11.07(3) 


10.81(3) 


10.66(3) 


11.34(2) 


11.05(2) 


10.29(4) 




5, 51, 52 


zivlAbb J 1 I oUJ4»4 — UUlOlbl 


■ ■ ■ /L5.5 










11 O CZ / CI \ 

1 1 . A b ( b ) 


11 AO / CI \ 

ll.U»(b; 


i A r A ( i\ \ 

io. oy (y j 




2 


blJbb J I4looy. f o+oOObzb.4 


- ■ ■ /L5.5: : 










11 A A / T\ 

1±.4U( ( ; 


11.11(7) 


y.»y (4i j 






bJJbbp J 144bOO.bO + OU^4oz.U 


L6/L5 










11 C O / 1 £^ \ 

l±.5o(±Dj 


ii i n i i c\ 

11. iy(lb; 


10. 1 1(33 ) 






SDSS J141024. 08+134826. 7 


LG/LGp:: 


11.19(7) 


11.18(6) 






11.55(3) 


11.22(3) 


10.46(5) 






2MASSI J1711457+223204 


L6.5/ ■ ■ ■ 










11.95(33) 


11.41(33) 






5, 29 


2MASSW J0030300 — 145033 


L7/ ■ ■ ■ 










11.52(27) 


11.12(27) 






5, 29 


zivlAbb JUb3zb34b+o^4b4bo 


sclL7/ ■ ■ ■ 


ii r A / i A \ 

ll.bO(10 ; 


11.35(9) 


11 Q£3 / 1 A \ 

11.00{ 14; 


11 1 CI f 1 A \ 
11. 10( 14J 


ll.yd(lU; 


11 O O / 1 A \ 

11..5»(1U; 








2MASSI J0825196+211552 


L7.5/L6 


11.56(4) 


11.45(4) 


11.02(4) 


10.79(4) 


11.94(3) 


11.42(3) 


10.25(7) 


8.89(49) 


5, 51, 52 


SDSSp J003259. 36+141036. 6 


■ ■ ■ /L8 










11.00(39) 


11.07(39) 








2MASSI J0328426+230205 


L8/L9.5 










11.75(28) 


11.20(28) 






5, 29 


SDSSp J010752. 33+004150.1 


L8/L5.5 










11.72(10) 


11.20(10) 


10.48(25) 




52 


SDSSp J132629. 82 — 003831.5 


L8:/L5.5 










11.70(28) 


11.24(28) 


10.85(41) 






Gl 584C 


L8/L8 










12.23(4) 


11.71(4) 


10.53(14) 




2 


DENIS-P J0255. — 4700 


L8/L9 


11.81(5) 


11.72(5) 


11.41(4) 


11.13(4) 


12.25(5) 


11.09(5) 


10.68(5) 


10.20(28) 


54 


2MASSW J1632291 + 190441 


L8/L7.5 


11.78(8) 


11.73(8) 


11.32(9) 


11.08(9) 


12.20(8) 


11.70(8) 


11.07(25) 




5, 51 


o oo^ t a o o a a o 1 a i a o^o a t a 
bJJbbp JUN iUU^. . _ tb2H4 i .4 


L8/L9: 










1 A 00/1A\ 

12.66{W ) 


11 oo/in\ 
1 1.<S»(10J 


11 10^AO\ 

1 1 . 16(26) 




52, 54 


TJR A /?COOD 

HI) 4bb8ohi 


- - - /L9: 










12.45(3) 


11 uirt> 


1A A £2 / ~l d\\ 

10. 4b (,1b ) 






WISE J164715. 57+563208. 3 


■ ■ ■ /L9p 


13.57(00) 


13.45(60) 






13.92(00) 


13.41(60) 


12.38(61) 






SDSS J015141. 69+124429. 6 


■ ■ ■ /TI 


12.41(10) 


12.26(16) 


11.97(19) 


11.69(24) 


12.94(10) 


12.24( 16) 


10.83(43) 




1 3 


SDSSp J083717. 22 — 000018.3 


T0/T1 


12.41(114) 


12.25(1 14) 


12.00(115) 


11.80(115) 


13.05( 114) 


12.33(114) 






1 3 


o oo^ t i a c .i c o a a a i a a •! 7 1 
bJJbbp J Izo4od.y0 — 01224: ( .4 


12/12 


1 a a o fa \ 
1^.^0(0 ) 


1 A A A ( CL\ \ 

li!.U4(b ) 


11.04(7) 


11 A A / T"\ 
11.4U( I ) 


1 A ClC: / c: \ 
12.iio{o) 


12.05(6) 


1A 00^1A\ 

10.38(10) 


O C A / O O \ 

O.o2{6o ) 


13 


IJ TV Poo- "R 

jniN .i eg jz> 


■ ■ ■ /T2 5 




19 1 % CW 


1 1 S9f"i n\ 

L ± . OZ ^ ±U J 


1 1 *?9f"1 1 

ll.oZl 11 1 










38 


SDSSp J175032. 96+175903.9 


■ ■ ■ /T3.5 


12.75(28) 


12.26(28) 


11.95(36) 


11.73(30) 


13.60(28) 


12.28(28) 






13 


2MASSI J0559191-140448 


T5/T4.5 


12.60(4) 


11.86(4) 


11.65(4) 


11.35(4) 


13.32(4) 


11.82(3) 


10.95(17) 




11, 42 


SDSS J000013. 54+255418. 6 


■ ■ ■ /T4.5 


12.97(7) 


12.32(7) 


11.81(11) 


11.75(7) 










2 


SDSS J020742. 48+000056. 2 


■ ■ ■ /T4.5 


12.93(31) 


12.31(31) 


12.01(36) 


11.51(30) 


13.72(32) 


12.40(32) 






13 


HIP 38939B 


■ ■ ■ /T4.5 










14.58(9) 


12.62(7) 


11.15(35) 






2MASSW J1503196+252519 


T6/T5 










14.49(4) 


12.70(4) 


11.51(6) 




13 


SDSS J111010. 01+011613.1 


■ ■ ■ /T5.5 


13.29(6) 


12.46(6) 


12.01(9) 


11.79(17) 


14.11(7) 


12.50(7) 


10.70(32) 




13 


2MASSI J2356547-155310 


■ ■ ■ /T5.5 


13.88(12) 


12.88(11) 


12.76(13) 


12.40(20) 


14.77(12) 


12.90(12) 


11.59(43) 




11 


2MASS J15462718-3325111 


■ ■ ■ /T5.5 










15.02(7) 


13.16(6) 


10.82(14) 


7.78(21) 


11 


2MASSI J0937347+293142 


T7/T6p 


14.17(5) 


12.71(6) 


13.39(4) 


12.80(6) 


15.14(4) 


12.73(3) 


11.82(9) 




11 


DENIS J081730. 0-615520 


■ ■ ■ /T6 










14.50(14) 


12.78(14) 


11.22(14) 


10.97(43) 




2MASSI J0243137-245329 


■ ■ ■ /T6 


13.76(9) 


12.81(9) 


12.57(10) 


12.13(10) 


14.53(9) 


12.78(9) 


11.42(15) 




13 


ULAS J150457.65+053800.8 


■■■ /T6p: 










15.13(14) 


12.88(12) 






2 


SDSSp J162414.37+002915.6 


■ ■ ■ /T6 


14.09(5) 


12.87(4) 


13.04(9) 


12.63(9) 


14.91(5) 


12.88(4) 


12.29(45) 




13 


SDSSp J134646. 45-003150. 4 


T7/T6.5 


13.70(9) 


12.77(8) 


12.57(13) 


12.30(19) 


14.65(9) 


12.74(8) 


11.32(27) 




5 


2MASSI J1047538+212423 


T7/T6.5 


14.27(11) 


12.83(10) 


13.40(11) 


12.79(13) 


15.31(10) 


12.85(9) 


11.60(30) 




11 



CO 



Table 13 — Continued 



Spitzcr/IRAC WISE 



Object 


Spec. Type 


A/ [3.6] 


A/[4.5] 


M [5.8] 


^[8.0] 


M W1 


M w2 


*%3 


Af w4 


HST/ AO 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


References 


2MASS J12373919+6526148 


T7/T6.5 


14.30(11) 


12.84(11) 


13.33(12) 


12.69(15) 


15.39(12) 


12.86(11) 


11.96(25) 




1 1 


SDSS J175805. 46+463311. 9 


■ ■ ■ /T6.5 










14.94(7) 


13.08(6) 


12.20(39) 






SDSS J150411. 63+102718. 3 


■ ■ ■ /T7 


13.76(8) 


12.33(8) 


12.69(8) 


12.08(10) 


14.71(10) 


12.38(8) 


11.01(35) 




2 


Olirt" A COT TATTTIOO 1 1 T 1 M A 1 

zlvlAbol JU I Z 1 lo^+ 1 * 1UU1 


lis/ 17 


1 A CI T / *3 \ 

14. D i{o) 


13. Z t{o) 


13.50(6) 


1 A A A / 1 1 \ 

i-s.yu^iij 


15.50(5) 


13.^^(3 J 


LA. Lo{Za) 




13 


o oc ti coooo i o o a o o i "T 
toJJob J Ib^ooo. I ( -\-ZoUoZL. 1 


■ ■ ■ /T7 


1 A CI O / A \ 

14.63(4; 


1*3 A A / A \ 

13.^4(4 ; 


i o c a ( c\ \ 
13.0^(6 J 


1 A AO /" T \ 

LZ.\)A\ ( ) 


15.81(9) 


13.34(5) 


11 lO/TI \ 

LL.ZBtZL) 






2MASS J00501994— 3322402 


■ ■ ■ /T7 


14.70(7) 


13.45(6) 


13.20(18) 


12.88(23) 


15.42(7) 


13.43(7) 


11.78(22) 




2 


ULAS J141623. 94+134836. 3 


■ ■ ■ /T7.5p 


14.89(6) 


12.96(4) 






16.32(20) 


12.99(5) 


12.39(23) 






2MASSI J1217110— 031113 


T7/T7.5 


13.98(7) 


13.02(6) 


13.13(9) 


12.74(19) 


15.08(7) 


12.99(7) 


11.48(25) 




11, 13 


Kjl ( UD 


U/l I.O 


1 H AT f C \ 

14. y i{o) 


1 *3 Ofl/0\ 

13.^9(3) 


13.94( 1 1 J 


13. 14(7) 


i r c\<\/ o\ 

lo.yy (3j 


1 6.Za\Z ) 


lz.U3(8) 




1 1 


H1J 3bblli 


■ • • /T7.5 


15.16(4) 


1*3 A A f A\ 

LAAKiyZ ) 


~io o a ^ i a ^ 
Lo.oZ( LZ) 


1*3 00/1 /l\ 

1.5.^3(14; 










2 


2MASS J11145133— 2618235 


■ ■ ■ /T7.5 


15.28(5) 


13.50(3) 


14.49(17) 


13.52(22) 


16.64(5) 


13.51(3) 


12.24(11) 




2 


TTT A O TAflAI 1 CZ AOA^OC A 

U-LAto JUyUllb.^23 — U3Ub3b.U 


- ■ ■ /T7.5 










lb. to(oz ) 


lO.O0( 1 1) 






2 


■iMAbo JU9393o4» — Z^QtiZ I i) 


■ ■ ■ /T8 


15.12(6) 


1*3 A A f CI \ 

13.Uz (b; 


14.32(6) 


13.25(6) 


ib.oy( i J 


lo.UU(0 ) 


LZM t (1U) 




2 


Hoss 


■ ■ ■ /T8 










15.67(8) 


lo.4U(b ) 


ii OA/in\ 
11.3U(iy) 




2 


zlvlAbbl JU41ol9o — U930U6 


18/ La 


15.32(5) 


13.51(4) 


14.U9( ( ) 


1*3 oo/c> 
13.33(b) 


16.00(0 J 


lo.4a(4) 


IO OC/11\ 

Iz. 30(11) 




13 


BD +01 2920B 


■ ■ ■ /T8p 


15.59(4) 


13.53(2) 






16.83(29) 


13.67(7) 








"D o t a .1 *3 coat i a a oaac 
rbU JU43.b39o + Uz.d'JVJo 


• ■ ■ /T8 










ib.yo(6o ) 


13.91 (DO) 


l^.DO(bb) 






TTT A C 1 TAAOHAI TT AArAA£? T 

ULAb JUU34U^. ( 1 — UUbzUb. f 


• ■ ■ /T8.5 


15.47(5) 


1*3 CZO f UL\ 

13.bo(b ; 


14.01(7) 


13. 10(7) 


ib.bo(zy J 


i3.by(y ) 






2 


CFBDS J005910. 90 — 011401.3 


■ ■ ■ /T8.5 










17.14(16) 


13.75(6) 


11.72(23) 




20 


TTT AO T1 QQCCO A r. I 119fl(lK O 


• ■ ■ /T8.5 


15.95(5) 


13.91(5) 


i a r> a < e. \ 
14.d4(oJ 


1*3 '3 T / T \ 

lo.o 1 { 1 ) 


lo-oo^lo ) 




io 17/on^ 
LZ. L < 






Wolf 940B 


• ■ ■ /T8.5 


16.05(11) 


14.04(11) 


14.99(18) 


13.97(13) 


16.33(16) 


13.85(11) 






15 


WISEP J174124. 27+255319. 6 


T9/T9 


15.73(48) 


13.69(48) 






16.68(49) 


13.63(48) 


12.13(49) 




27 


UGPS J072227. 51-054031. 2 


• ■ ■ /T9 


16.21(5) 


14.12(5) 






17.12(5) 


14.14(4) 


12.32(8) 




9 


WISEPA J154151. 66-225025. 2 


■ ■ • /Y0 


19.46(80) 


16.96(80) 






19.47(82) 


16.98(80) 








APMPM J2359-6246 


... / ... 










8.70(10) 


8.49(10) 


8.10(11) 


6.88(25) 




TVLM 831-154910 


... / ... 










9.09(33) 


8.85(33) 


8.43(37) 






LSPM J0330+5413 


... / ... 










9.11(4) 


8.91(4) 


8.72(4) 


8.39(25) 




TVLM 213-2005 


... / ... 










9.45(4) 


9.23(4) 


8.86(15) 






SSSPM J1256-1408 


... / ... 










9.49(22) 


9.24(22) 








TVLM 513-8328 


... / ... 










9.52(42) 


9.26(42) 


8.84(45) 






TVLM 831-165166 


... / ... 










9.53(46) 


9.30(46) 


9.16(65) 






TVLM 262-70502 


... / ... 










9.94(35) 


9.71(35) 


9.61(53) 






[HB88] M20 


... / ... 










10.79(126) 


10.55(126) 








TVLM 513-42404 


... / ... 










10.99(71) 


10.78(71) 


9.92(75) 






TVLM 513-42404B 


... / ... 










11.59(72) 


11.31(72) 


10.82(88) 






WD 0806-661B 


... / ... 


18.24(17) 


15.47(9) 








16.27(42) 


11.12(17) 


8.77(52) 




Integrated-light Photometry of Ultracool Binaries 


2MASS J22344161+4041387AB 


M6:/M6.4: 










3.36(41) 


2.77(41) 


0.80(41) 


-1.88(42) 


3 


L 726-8AB 


M6/ • ■ ■ 










7.92(7) 


7.44(5) 


7.63(3) 


7.49(4) 




LSR J1610-0040AB 


sd?M6p/ ••• 










9.10(3) 


8.98(3) 


8.78(16) 






2MASSI J1847034+552243AB 


M6.5/ • • ■ 










8.03(8) 


7.84(8) 


7.69(9) 




8, 36, 58 


LSPM J1314+1320AB 


M7/ ■ ■ ■ 










7.49(10) 


7.27(10) 


7.08(10) 


6.99(21) 




LHS 1901AB 


M7/M7 










8.28(4) 


8.03(4) 


7.82(4) 


7.38(18) 


23, 50 


2MASS J09522188-1924319AB 


M7/ • • ■ 










8.32(19) 


8.12(19) 


7.84(20) 






2MASSW J1750129+442404AB 


M7.5/M8 










8.89(7) 


8.66(7) 


8.31(10) 




36, 57 


LSPM J1735+2634AB 


M7.5/ ••■ 










9.00(5) 


8.76(5) 


8.50(5) 




1, 37 


LP 349-25AB 


M8/M8 










8.52(3) 


8.26(3) 


8.00(4) 


7.86(37) 


23, 24, 36 


2MASSW J2206228-204705AB 


M8/M8 










8.82(8) 


8.59(8) 


8.29(12) 


6.53(45) 


5, 18, 21, 36 



Table 13 — Continued 









Spitzcr/IRAC 






WISE 






Object 


Spec. Type 


M [3.6] 


M [4.5] 


M [5.8] 


M [8.0] 




M w2 


A-f W 3 


M W 4 


BST/AO 




Optical/IR 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


References 


2MASS J23310161-0406193AB 


M8/ ■ ■ ■ 










9.52(4) 


9.28(4) 


9.02(12) 




5, 8, 18, 29 


LHS 2397aAB 


M8/ ■ ■ ■ 










9.67(7) 


9.41(7) 


8.90(7) 


7.90(29) 


22, 25, 36 


2MASSW J2140293+162518AB 


M8.5/ ■ ■ ■ 










9.10(8) 


8.87(8) 


8.28(12) 




5, 8, 18, 29, 36 


SCR J1845-6357AB 


M8.5/M8.5 










10.21(2) 


9.88(2) 


9.45(2) 


9.15(7) 


4, 33 


2MASSI J0746425+200032AB 


L0.5/L1 


9.40(4) 


9.44(6) 


9.27(4) 


9.11(4) 


9.66(3) 


9.40(3) 


8.99(5) 




6, 36, 51 


DENIS-P J144137.3-094559AB 


L0.5/ •■■ 










10.12(22) 


9.88(22) 


10.09(37) 




5, 8, 48 


Kolu-lAB 


L2/ ■ ■ ■ 


9.40(12) 


9.38(12) 


9.21(11) 


9.09(11) 


9.72(11) 


9.39(11) 


8.86(12) 




26, 40 


2MASSI J1017075+130839AB 


L2:/L1 


9.43(11) 


9.45(11) 


9.25(11) 


9.10(11) 


9.69(10) 


9.45(11) 


8.84(22) 


6.40(55) 


1, 5, 29, 36 


2MASSW J1146345+223053AB 


L3/ • ■ ■ 










9.72(7) 


9.42(7) 


8.99(15) 




5, 8, 48, 51 


2MASSI J0856479+223518AB 


L3:/ ■•• 










10.88(7) 


10.53(7) 


9.56(32) 




5, 29 


2MASS J07003664+3157266AB 


L3.5/ •■■ 










10.37(4) 


10.07(4) 


9.41(5) 




1, 36, 52 


2MASS J00250365+4759191AB 


L4:/ ■•• 










8.53(9) 


8.36(9) 


8.01(12) 




52 


SDSS J080531. 84+481233. OAB 


L4/L9.5 


10.61(6) 


10.60(6) 


10.49(6) 


10.27(6) 


11.05(5) 


10.62(6) 


10.04(23) 






Gl 417BC 


L4.5/ • ■ ■ 










10.27(3) 


9.94(3) 


9.39(12) 




1, 5, 29 


2MASSW J1239272+551537AB 


L5/ 










10.17(11) 


9.80(11) 


9.31(14) 




5, 29 


GJ 1001BC 


L5/L4.5 


9.79(12) 


9.90(12) 


9.57(12) 


9.56(12) 


10.18(11) 


9.92(11) 


9.30(12) 




1, 31 


DENIS-P J1228.2-1547AB 


L5/L6:: 










10.27(9) 


9.94(9) 


9.43(17) 




1, 5, 10, 47 


2MASSs J0850359+105716AB 


L6/ • ■ ■ 










10.90(7) 


10.34(7) 


9.02(21) 




1, 5, 8, 14, 36, 51 


2MASSI J2132114+134158AB 


L6/ • ■ ■ 










10.84(5) 


10.41(5) 






1, 59 


DENIS-P J020529.0-115925AB 


L7/L5.5:: 










10.73(7) 


10.30(7) 


9.34(11) 




1, 5, 7, 35 


2MASSW J1728114+394859AB 


L7/ •■■ 


10.66(6) 


10.60(5) 


10.23(6) 


10.07(6) 


11.05(4) 


10.58(4) 


9.80(13) 




1, 5, 8, 14, 29, 36 


DENIS-P J225210. 73-173013. 4AB 


■•• /L7.5 










11.17(6) 


10.72(6) 


10.04(14) 




1, 53 


2MASS J21011544+1756586AB 


L7.5/L6.5: 










11.50(25) 


10.95(25) 


10.01(52) 




5, 29, 36 




IjD. □/ 1 Up 










i n qsj ( f<\ 


10.51(6) 


10.09(41) 




icq rta aq ci 
1, O, O, OO, 45, O-L 


SDSSp J042348. 57— 041403. 5AB 


L7.5/T0 


11.02(4) 


10.87(4) 


10.59(4) 


10.30(4) 


11.47(4) 


10.87(4) 


9.86(9) 


8.28(46) 


1, 13 


Gl 337CD 


L8/T0 


10.96(5) 


10.79(5) 


10.42(9) 


10.41(6) 


11.69(4) 


10.94(4) 


9.79(17) 


7.25(48) 


1, 12 


2MASS J05185995-2828372AB 


L7/Tlp 










11.59(5) 


11.02(5) 


10.10(19) 




1, 13 


SDSS J205235. 31-160929. 8AB 


■•• /TV. 










11.84(6) 


11.17(6) 


10.11(48) 




61 


2MASS J14044948-3159330AB 


T0/T2.5 










11.93(6) 


10.99(6) 


9.86(17) 




1, 45 


e Ind Bab 


• ■ ■ /T2.5 


12.18(3) 


11.64(4) 


11.60(4) 


11.18(5) 


12.81(2) 


11.64(2) 


10.56(2) 


10.16(17) 


34, 49 


SDSS J102109. 69-030420. 1AB 


T3.5/T3 


11.54(10) 


11.18(10) 


10.96(15) 


10.54(15) 


12.12(10) 


11.12(10) 






1, 13, 36 


2MASS J12095613-1004008AB 


T3.5/T3 


12.32(6) 


11.79(6) 


11.63(6) 


11.36(8) 


12.96(6) 


11.77(6) 


10.13(25) 




43 


SDSS J153417.05+161546.1AB 


• ■ ■ /T3.5 










12.47(10) 


11.43(11) 


9.98(44) 




41 


SDSS J092615. 38+584720. 9AB 


• ■ ■ /T4.5 


12.68(6) 


11.91(6) 


11.75(12) 


11.52(8) 


13.44(7) 


11.89(6) 


10.97(40) 




1, 13 


2MASSI J1534498-295227AB 


T6/T5.5 


12.61(7) 


11.69(5) 


11.71(7) 


11.34(9) 


12.99(5) 


11.60(5) 


10.63(27) 




11, 36, 42 


2MASS J12255432-2739466AB 


T6/T6 


13.22(8) 


12.13(8) 


12.22(12) 


11.62(8) 


14.08(8) 


12.09(8) 


10.60(14) 


8.48(49) 


1, 11 


2MASSW J1553022+153236AB 


• ■ ■ /T7 


13.80(4) 


12.46(4) 


12.68(10) 


12.03(10) 


14.68(6) 


12.40(4) 


11.73(39) 




1, 13 


CFBDS J145829+10134AB 


• ■ ■ /T9 












13.14(21) 
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Note. — Mid-infrared absolute magnitudes for all ultracool dwarfs with parallaxes. See Tabic |TT| for parallax, spectral type, and photometry references. Additional 
references arc given here for objects with high angular resolution imaging (HST or AO). Table entries here are first sorted by spectral type then by brightness using 
M\Y2 or ^[4 5] when * s n °t available. Uncertainties in magnitudes are given in parentheses in units of 0.01 mag. 
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Table 14. Coefficients of Polynomial Fits to Absolute Magnitudes 



y 


X 




=0 




<-l 






c 2 






C3 






c 4 






C5 




••« 




mis 


^MKO 


SpT 


-3 


51560X10 1 


1 


95444X10 1 




-3 


26895 




2 


79438x10" 


l 


-1 


26151x10" 


1 


2 


85027x10" 


4 


-2.52638x10" 


6 


0.40 


^MKO 


SpT 


-2 


83129X10 1 


1 


63986X10 1 




-2 


74405 




2 


32771x10" 


1 


-1 


03332x10" 


1 


2 


27641x10" 


4 


-1.94920x10" 


6 


0.39 


%KO 


SpT 


-2 


97306 X10 1 


1 


69138 XlO 1 




-2 


85705 




2 


45209x10" 


1 


-1 


10960x10" 


1 


2 


51601x10" 


4 


-2.24083x10" 


6 


0.38 


^MKO 


SpT 


-1 


52200 X10 1 


1 


01248X10 1 




-1 


63930 




1 


35177x10" 


1 


-5 


84342x10" 


3 


1 


25731x10" 


4 


-1.04935x10" 


6 


0.40 


L MKO 


SpT 


8 


89928 


-1 


96584x10" 


1 


5 


30581X10" 


2 


-2 


93191x10" 


3 


5 


46366x10" 


5 





00000 




0.00000 




0.28 


^2MASS 


SpT 


-9 


67994 


8 


16362 




-1 


33053 




1 


11715x10" 


1 


-4 


82973x10" 


3 


1 


00820x10" 


4 


-7.84614x10" 


7 


0.40 


^2MASS 


SpT 


-1 


17526X10 1 


!) 


00279 




-1 


50370 




1 


29202x10" 


1 


-5 


80847x10" 


3 


1 


29363x10" 


4 


-1.11499x10" 


6 


0.40 


-^2MASS 


SpT 


1 


10114X10 1 


-8 


67471 XlO - 


1 


1 


34163x10" 


1 


-6 


42118x10" 


3 


1 


06693x10" 


4 





00000 




0.00000 




0.43 


[3.6] 


SpT 


9 


34220 


-3 


35222x10" 


1 


6 


91081x10" 


2 


-3 


60108x10" 


3 


6 


50191x10" 


5 












0.29 


[4.5] 


SpT 


9 


73946 


-4 


39968x10" 


1 


7 


65343x10" 


2 


-3 


63435x10" 


3 


5 


82107x10" 


5 












0.22 


[5.8] 


SpT 


1 


10834 X10 1 


-!) 


01820x10" 


1 


1 


29019 x 10" 


1 


-6 


22795x10" 


3 


1 


03507x10" 


4 












0.32 


[8.0] 


SpT 


9 


97853 


-5 


29595x10" 


1 


8 


43465x10" 


2 


-4 


12294x10" 


3 


6 


89733x10" 


5 












0.27 


Wl 


SpT 


7 


14765 


3 


55395 XlO - 


l 


-4 


38105x10" 


3 


-3 


33944x10" 


4 


1 


58040x10" 


5 












0.39 


W2 


SpT 


7 


46564 


1 


92354x10" 


1 


1 


14325x10" 


2 


-8 


81973x10" 


4 


1 


78555x10" 


5 












0.35 


W3 


SpT 


7 


81181 


6 


64242x10" 


2 


2 


01740x10" 


2 


-1 


28563x10" 


3 


2 


37656x10" 


5 












0.43 


\V4 


SpT 


7 


78974 


1 


14630x10" 


1 


-2 


16042x10" 


3 
























0.76 


SpT 


K MKO 


2 


61198X10 3 


-1 


20348 XlO 3 




2 


28908X10 2 




-2 


30427 XlO 1 




1 


29813 




-3 


87650x10" 


2 


4.78483x10" 


4 


1.08 


SpT 


^2MASS 


3 


16377X10 2 


-9 


80581 XlO 1 




1 


09318 XlO 1 




-5 


04080x10" 


1 


8 


33390x10" 


3 





00000 




0.00000 




1.20 


SpT 


L MKO 


9 


42393 X10 2 


-3 


26016 XlO 2 




4 


10902X10 1 




-2 


21930 




4 


38768x10" 


2 





00000 




0.00000 




1.26 


SpT 


[3.6] 


7 


37848 X10 2 


-2 


50242 XlO 2 




3 


08566X10 1 




-1 


62281 




3 


11677x10" 


2 












0.79 


SpT 


[4.5] 


3 


46964 xlO 2 


-9 


45512X10 1 




7 


99261 




-1 


57271x10" 


1 


-3 


36767x10" 


3 












0.98 


SpT 


[5.8] 


1 


87732 xlO 3 


-6 


47450 XlO 2 




8 


19571 XlO 1 




-4 


49580 




!) 


07889x10" 


2 












1.08 


SpT 


[8.0] 


2 


79433 XlO 3 


-9 


82793 XlO 2 




1 


27367X10 2 




-7 


19295 




1 


50118x10" 


1 












1.14 


SpT 


Wl 


5 


54038 XlO 2 


-1 


83014 XlO 2 




2 


19510X10 1 




-1 


11687 




2 


07063x10" 


2 












1.18 


SpT 


W2 


3 


65904 XlO 2 


-1 


07813 XlO 2 




1 


06860X10 1 




-3 


71750x10" 


1 


2 


55541x10" 


3 












1.29 


SpT 


W3 


-1 


39856 XlO 2 


1 


37418 XlO 2 




-3 


28946X10 1 




2 


98984 




-9 


21404x10" 


2 












2.42 



Note. — These polynomial fits arc applicable from spectral types of M6 to T9 (inclusive), with the exceptions of -ff2MASSi ^2MASSi and 
[8.0] (M6-T8.5). The coefficients are defined as: 

y = Cixl 

i = Q 

where y and x are the quantities listed in the first two columns. Numerical spectral types arc defined such that M6 — 6 and T9 — 29. We use 
optical spectral types for M and L dwarfs when available, infrared types otherwise, and infrared types for T dwarfs. (As described in the text, using 
infrared types for all objects would result in polynomial relations different by 0.01—0.02 mag for MKO bands and 0.03—0.06 mag for 2MASS bands, 
i.e., negligible compared to the scatter about the fits.) The rightmost column gives the rms about the fit over all spectral types. Note that the rms 
may be significantly different over more restricted ranges of spectral type as discussed in Section 1 5. 3 1 and shown in Figures |28|f3"T| 



Table 15. Mean MKO Absolute Magnitudes as a Function of Spectral Type 





Y band 








J band 






H band 






K band 






jj 


band 






Tvnp 
j.ype 


mean 


rms 


"add 


N 


mean 


rms 


°"add 


N 


mean 


rms 


°"add 


N 


mean 


rms 


°"add 


N 


ITlOclll 




°"add 


N 


M6 


10.94 ±0.04 


0.13 






2 


10.34 ±0.02 


0.27 


0.12 


5 


9.82 ±0.03 


0.28 


0.13 


5 


9.40 ± 0.03 


0.34 


0.16 


5 


8.95 ±0.04 


0.29 


0.07 


1 


M6.5 













10.45 ± 0.03 


0.16 


0.03 


3 


9.89 ±0.03 


0.20 


0.06 


3 


9.52 ±0.03 


0.15 


0.01 


3 


9.08 ±0.05 


0.15 




2 


M7 


11.34 ±0.06 








1 


10.31 ±0.02 


0.42 


0.33 


5 


9.94 ±0.02 


0.40 


0.31 


5 


9.50 ±0.02 


0.36 


0.29 


5 


9.44 ±0.08 






1 


M7.5 













10.82 ±0.05 






1 


10.26 ±0.05 






1 


9.79 ±0.05 






1 











M8 


11.77 ±0.06 








1 


10.99 ±0.02 


0.26 


0.12 


6 


10.40 ± 0.02 


0.23 


0.11 


6 


9.88 ±0.02 


0.26 




5 


9.52 ±0.07 






1 


M8.5 


12.11 ±0.11 








1 


11.40 ±0.03 


0.19 


0.13 


5 


10.77 ±0.03 


0.21 


0.15 


5 


10.28 ±0.03 


0.20 


0.14 


5 


9.61 ±0.05 


0.27 


0.12 


3 


M9 


12.82 ±0.04 


0.29 





10 


2 


11.80 ±0.03 


0.30 


0.22 


5 


11.15 ±0.03 


0.32 


0.24 


5 


10.62 ±0.02 


0.33 


0.25 


5 


9.93 ±0.03 


0.25 


0.15 


5 


M9.5 













11.50 ±0.05 


0.19 


0.01 


3 


10.84 ±0.05 


0.21 


0.06 


3 


10.40 ± 0.04 


0.16 


0.05 


3 


9.63 ±0.07 


0.14 




2 


LO 


12.83 ±0.05 


0.06 






2 


11.69 ±0.02 


0.18 


0.14 


5 


11.04 ±0.02 


0.14 


0.09 


5 


10.46 ±0.03 


0.15 


0.09 


4 


9.86 ±0.10 






1 


L0.5 

















































LI 


12.88 ±0.05 








1 


11.87 ±0.03 






1 


11.26 ±0.03 


0.09 




2 


10.66 ±0.03 


0.11 


0.03 


2 


10.01 ±0.05 






1 


LI. 5 













12.20 ±0.04 


0.27 


0.27 


2 


11.51 ±0.04 


0.21 


0.18 


2 


10.69 ±0.11 






1 











L2 













12.18 ±0.12 






1 


11.45 ±0.12 






1 


10.82 ±0.12 






1 











L2.5 

















































L3 


14.12 ±0.07 








1 


12.81 ±0.03 


0.27 


0.22 


3 


11.97 ±0.03 


0.28 


0.25 


3 


11.26 ±0.03 


0.29 


0.27 


3 


10.43 ±0.08 






1 


L3.5 


13.87 ±0.06 








1 


12.59 ±0.03 






1 


11.93 ±0.03 






1 


11.33 ±0.03 






1 


10.37 ±0.05 






1 


L4 


14.52 ±0.20 








1 


12.83 ±0.04 


0.24 


0.15 


5 


12.14 ±0.05 


0.24 


0.13 


5 


11.25 ±0.03 


0.29 


0.22 


5 


10.44 ±0.19 






1 


L4.5 













13.74 ±0.05 


0.24 


0.28 


3 


12.68 ±0.04 


0.20 


0.22 


3 


11.76 ±0.03 


0.28 


0.39 


3 











L5 


14.54 ±0.05 


0.14 






3 


13.44 ±0.03 


0.48 


0.46 


6 


12.61 ±0.03 


0.39 


0.37 


6 


11.96 ±0.02 


0.34 


0.35 


6 


10.66 ±0.03 


0.05 




2 


L5.5 


14.58 ±0.06 


0.10 






2 


13.49 ± 0.04 


0.27 


0.26 


5 


12.71 ±0.04 


0.28 


0.29 


5 


11.99 ±0.03 


0.24 


0.25 


5 











L6 













14.12 ±0.09 


0.48 


0.57 


3 


13.05 ±0.06 


0.37 


0.43 


3 


12.00 ±0.03 


0.35 


0.51 


3 











L6.5 


15.69 ±0.37 








1 


14.21 ±0.03 


0.23 


0.15 


i 


13.29 ±0.02 


0.18 


0.17 


i 


12.56 ±0.03 


0.24 


0.30 


1 











L7 


15.48 ±0.27 








1 


14.67 ±0.08 


0.29 


0.26 


3 


13.70 ±0.07 


0.34 


0.34 


3 


12.89 ±0.06 


0.35 


0.38 


3 











L7.5 


15.89 ±0.06 








1 


14.74 ± 0.03 


0.20 




3 


13.73 ±0.03 


0.16 


0.21 


3 


12.91 ±0.03 


0.42 


0.41 


2 


11.39 ±0.04 






1 


L8 


15.76 ±0.04 


0.41 





28 


8 


14.68 ±0.03 


0.39 


0.28 


9 


13.77 ±0.03 


0.36 


0.27 


9 


13.05 ±0.03 


0.33 


0.28 


9 


11.52 ±0.04 


0.36 


0.26 


6 


L8.5 













14.59 ±0.04 


0.18 


0.20 


i 


13.76 ±0.04 


0.06 




i 


13.04 ±0.04 


0.11 


0.10 


i 











L9 













14.33 ±0.07 


0.34 


0.27 


2 


13.48 ± 0.06 


0.24 


0.19 


2 


12.73 ±0.07 


0.25 


0.19 


2 











L9.5 

















































TO 













14.24 ±0.07 


0.27 


0.39 


2 


13.52 ±0.07 


0.41 


0.59 


2 


13.17 ±0.07 


0.26 


0.38 


2 











T0.5 

















































Tl 


15.62 ±0.17 








1 


14.37 ±0.02 


0.16 


0.30 


2 


13.81 ±0.02 


0.06 




2 


13.62 ±0.02 


0.07 




2 


11.91 ±0.05 


0.02 




2 


T1.5 













14.44 ± 0.06 






1 


14.03 ±0.07 






1 


13.91 ±0.09 






1 











T2 


15.39 ±0.08 








1 


14.43 ± 0.04 


0.19 


0.27 


2 


13.88 ±0.04 


0.14 


0.20 


2 


13.58 ±0.05 


0.19 


0.28 


2 


11.90 ±0.07 






1 


T2.5 


15.60 ± 0.06 








1 


14.50 ±0.03 


0.34 


0.58 


2 


14.01 ±0.03 


0.36 


0.60 


2 


13.78 ± 0.03 


0.23 


0.38 


2 












Table 15 — Continued 



Spectral 
Type 






Y band 






J band 










H band 








K band 






V 


band 








mean 




rms 


^add 


N 


mean 


rms 


°"add 


N 




mean 




rms 


f^add 


N 




mean 


rms 


°"add 


N 


mean 


rms 


^add 


N 


T3 

























































T3.5 


14 


99 ±0 


29 






1 


14.44 ± 0.06 


0.35 


0.38 


3 


13 


97 ±0 


07 


0.19 


0.14 


3 


13 


90 ± 0.08 


0.29 


0.31 


3 











T4 















15.04 ±0.18 






1 


14 


41 ± 


16 






1 


14 


13 ±0.26 






1 











T4.5 


15 


05 ±0 


08 


0.00 




2 


14.21 ±0.04 


0.28 


0.29 


i 


14 


28 ±0 


01 


0.34 


0.35 


i 


14 


42 ± 0.04 


0.43 


0.45 


i 


12.28 ±0.07 






1 


T5 


15 


76 ±0 


06 


0.10 




2 


14.43 ± 0.03 


0.32 


0.32 


7 


14 


66 ±0 


03 


0.35 


0.38 


7 


14 


81 ±0.03 


0.39 


0.41 


7 


12.89 ±0.06 






1 


T5.5 


15 


90 ±0 


05 


0.35 


0.25 


4 


14.72 ±0.04 


0.32 


0.34 


6 


14 


83 ±0 


04 


0.26 


0.25 


6 


14 


77 ± 0.04 


0.29 


0.26 


6 


12.47 ±0.07 






1 


T6 


16 


04 ±0 


06 


0.06 




2 


15.22 ±0.02 


0.15 


0.16 


3 


15 


56 ±0 


02 


0.20 


0.22 


3 


15 


77 ±0.02 


0.33 


0.37 


3 


13.41 ±0.04 


0.22 


0.16 


3 


T6.5 


16 


13 ±0 


05 


0.39 


0.31 


i 


15.22 ±0.03 


0.31 


0.32 


6 


15 


60 ±0 


03 


0.47 


0.46 


6 


15 


71 ±0.03 


0.66 


0.67 


6 











T7 


16 


57 ±0 


04 


0.33 


0.27 


4 


15.54 ±0.03 


0.25 


0.13 


1 


15 


97 ±0 


03 


0.34 


0.16 


4 


16 


01 ±0.03 


0.15 


0.12 


3 


13.95 ±0.06 






1 


T7.5 


17 


15 ±0 


03 


0.64 


0.61 


6 


16.05 ±0.02 


0.65 


0.70 


7 


16 


42 ±0 


02 


0.70 


0.77 


7 


16 


62 ±0.02 


0.83 


0.80 


6 


14.02 ±0.04 


0.28 


0.11 


2 


T8 


17 


42 ±0 


04 


0.08 


0.05 


2 


16.39 ±0.03 


0.35 


0.46 


3 


16 


77 ±0 


03 


0.32 


0.43 


3 


16 


88 ± 0.03 


0.31 


0.46 


3 


14.50 ±0.05 






1 


T8.5 


18 


76 ±0 


03 


0.36 


0.45 


4 


17.81 ±0.03 


0.33 


0.37 


4 


18 


14 ±0 


03 


0.33 


0.36 


4 


18 


26 ± 0.03 


0.48 


0.54 


4 











T9 


19 


29 ±0 


03 


0.54 


0.43 


2 


18.42 ±0.03 


0.66 


0.75 


2 


18 


81 ±0 


03 


0.66 


0.74 


2 


18 


97 ±0.08 


0.54 


0.48 


2 


15.33 ±0.30 






1 



Note. — For each band the weighted average and standard error are given ("mean" column) as computed from all objects of a given spectral type with measured 
photometry (see Table [12} . The rms of those objects is also given, which includes the scatter due to both measurement errors and intrinsic variations at that spectral 
type. The 

°add column additional uncertainty needed to make p(x^) — 0-5 (i.e., reduced ^ 1) f° r the set of magnitudes. This is essentially a lower limit on the intrinsic 
scatter because scatter due to measurement error can always mask intrinsic variations at some level and because small sample sizes at some spectral types may not fully 
capture the intrinsic variations. The N column notes how many objects were used to derive the mean, rms, and cr a dd; when N = 1 the "mean" is simply the magnitude 
of the one object available. We only use "normal" field dwarfs, i.e., those not flagged as atypical in Table [9] to compute the weighted averages. When individual object 
magnitude errors are large enough to explain the observed scatter (i.e., p(x 2 ) > 0.5) no value for er add is listed. Note that we use optical spectral types for M and L dwarfs 
when available (infrared types otherwise) and infrared types for T dwarfs. 
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Table 16. Mean 2MASS Absolute Magnitudes as a Function of Spectral Type 



Spectral J band H band Kq band 

Type mean rms a add ^ mean rms °"add ^ mean rms CT a dd ^ 



M6 


1(1 


28 


± 





01 





27 





21 


10 


9 


.73 


= 





01 





27 





20 


10 


9 


.31 


= 





01 





28 





28 


16 


M6.5 


10 


33 


± 





01 





44 





44 


10 


9 


71 


= 


(} 


01 





41 





44 


10 


9 


.41 


= 





01 





44 





4.8 


10 


M7 


10 


25 


± 





02 





41 





4.3 


8 


9 


7!) 


= 





02 





41 





47 


8 


9 


.42 


= 





01 





44 





40 


8 


M7.5 


10 


.63 


± 





02 





30 





31 





10 


01 


= 





02 





8,2 





33 


9 


9 


.61 


= 





02 





33 





.34 


9 


M8 


111 


93 


± 





01 





40 





.34 


11 


10 


24 


± 


0. 


01 





40 





.34 


11 


9 


.83 


= 





01 





44 





35 


12 


M8.5 


11 


58 


± 





01 





20 





.20 





10 


88 


= 





01 





2.8 





23 


9 


10 


.40 


= 





01 





22 





2.8 


9 


M9 


11 


81 


± 





02 





.29 





20 


7 


11 


10 


± 





02 





.31 





20 


7 


10 


.17 


± 





02 





30 


0. 


30 


8 


M9.5 


11 


69 


± 





03 





14 





12 





10 


89 


= 


(1 


08 





20 





20 


6 


10 


.87 


= 





08 





22 


0. 


23 





LO 


11 


77 


± 





03 





21 





17 


6 


10 


99 


± 


0. 


02 





18 





11 


(i 


10 


.53 


± 


0. 


02 





1.1 





12 


7 


L0.5 

































































LI 


11 


.96 


± 





02 





01 






3 


11 


22 


± 


0. 


02 





07 





06 


4 


10 


69 


± 


0. 


02 





11 





12 


4 


LI. 5 


12 


07 


± 





12 





41 





.31 


2 


11 


32 


± 


0. 


11 





32 





22 


2 


10 


.94 


± 





04 





23 


0. 


22 


3 


L2 


12 


36 


± 





11 










1 


11 


40 


± 


0. 


11 










1 


10 


70 


± 


0. 


11 










1 


L2.5 


12 


.66 


± 





20 










1 


11 


73 


± 


0. 


20 










1 


10 


.98 


± 


0. 


20 










1 


L3 


12 


.87 


± 





03 





20 





1!) 


4 


11 


1)2 


± 


0. 


02 





22 





2.1 


4 


11 


27 


± 


0. 


03 





22 


0. 


20 


4 


L3.5 


12 


77 


± 





03 





.13 





22 


2 


11 


88 


± 


0. 


0.3 





01 






2 


11 


36 


± 





02 





.04 






2 


L4 


13 


0!) 


± 





0.1 





20 






6 


12 


11 


± 


0. 


01 





43 





.37 


7 


11 


55 


± 





04 





28 





23 


7 


L4.5 


13 


SI 


± 





0.1 





23 





2.1 


3 


12 


62 


± 


0. 


04 





20 





23 


3 


11 


70 


± 





03 





28 


0. 


39 


3 


L5 


13 


.56 


± 





0.3 





44 





.46 


7 


12 


59 


± 


0. 


02 





30 





.37 


7 


11 


.99 


± 





02 





.31 


0. 


35 


7 


L5.5 


13 


.18 


± 





04 





27 





27 


5 


12 


64 


± 


0. 


04 





28 





29 


5 


12 


01 


± 





04 





26 





20 


5 


L6 


14 


34 


± 





0!) 





47 





.17 


3 


12 


98 


± 


0. 


00 





38 





.44 


3 


12 


03 


± 





03 





.34 





12 


3 


L6.5 


14 


33 


± 





0.3 





1!) 





01 


4 


1.3 


2.1 


± 


0. 


0.3 





16 





11 


4 


12 


11 


± 





03 





10 


0. 


21 


4 


L7 


14 


70 


± 





.08 





40 





4.1 


3 


1.3 


64 


± 


0. 


07 





38 





.37 


3 


12 


.89 


± 





00 





33 


0. 


.37 


3 


L7.5 


14 


93 


± 





0.3 





11 





03 


2 


1.3 


70 


± 


0. 


0.3 





20 





19 


2 


1.3 


01 


± 





03 





2.1 


0. 


30 


3 


L8 


14 


81 


± 





.04 





.30 





0!) 


!) 


1.3 


70 


± 


0. 


0.3 





33 





10 


9 


13 


06 


± 





03 





30 





20 


9 


L8.5 


14 


77 


± 





0.1 





21 





20 


4 


1.3 


72 


± 


0. 


01 





08 






4 


13 


01 


± 


0. 


04 





16 





11 


4 


L9 


14 


.63 


± 





0.1 





.40 





43 


3 


1.3 


59 


± 


0. 


01 





28 





.32 


3 


12 


01 


± 


0. 


01 





36 





4.3 


3 


L9.5 

































































TO 


14 


.45 


± 





10 





0!) 






2 


1.3 


29 


± 


0. 


11 





21 





.34 


2 


1.3 


24 


± 


0. 


00 





33 





14 


2 


TO. 5 

































































Tl 


14 


.10 


± 





02 





.30 





.59 


2 


1.3 


72 


± 


0. 


02 





16 





28 


2 


13 


11 


± 


0. 


02 





02 






2 


T1.5 


14 


70 


± 





1.3 










1 


1.3 


1)9 


± 


0. 


1.3 










1 


14 


01 


± 


0. 


17 










1 


T2 


14 


68 


± 





04 





17 





24 


2 


13 


82 


± 





04 


0. 


13 





.18 


2 


13 


.10 


± 


(1 


01 





12 





17 


2 


T2.5 


14 


74 


± 





0!) 





()!) 


1 


10 


2 


14 


00 


± 


0. 


08 





41 





.59 


2 


13 


07 


± 


0. 


13 





66 


1 


00 


2 


T3 

































































T3.5 


14 


02 


± 





06 





33 





.3.1 


3 


1.3 


111 


± 


0. 


07 





16 





12 


3 


1.3 


82 


± 


0. 


00 





47 


0. 


10 


3 


T4 


15 


.23 


± 





.18 










1 


14 


36 


± 





10 










1 


14 


.07 


± 


0. 


24 










1 


T4.5 


14 


51 


± 





(14 





.28 





20 


4 


14 


23 


± 





00 


0. 


20 





28 


4 


14 


.49 


± 


(1 


00 


(1 


3!) 


0. 


41 


4 


T5 


14 


81 


± 





(13 





.31 





32 


(i 


14 


00 


± 





08 


0. 


38 





41 


(i 


14 


.69 


± 


(1 


01 





.41 


0. 


41 





T5.5 


15 


08 


± 





.04 





32 





.31 


5 


14 


8(1 


± 





00 


0. 


80 





32 


5 


14 


.59 


± 


(1 


01 





32 





80 


1 


T6 


15 


.35 


± 





(12 





11 





00 


5 


15 


32 


± 





02 


0. 


17 





.19 


5 


11 


.68 


± 


(1 


01 





33 





10 


1 


T6.5 


15 


66 


± 





(14 





32 





.31 


(i 


15 


.48 


± 





07 


0. 


01 





64 


6 


15 


.70 


± 





07 





71 


0. 


73 





T7 


15 


.85 


± 





(11 





03 






3 


15 


72 


± 





10 


0. 


27 





.19 


3 


15 


.43 


± 


(1 


12 





.38 


0. 


20 


3 


T7.5 


16 


.17 


± 





(12 





.55 





47 


5 


10 


.43 


± 





08 


0. 


53 





.45 


5 


10 


.59 


± 


(1 


02 





.83 


0. 


73 


1 


T8 


16 


00 


± 





(11 





.44 





.38 


2 


10 


47 


± 





08 


0. 


39 





.31 


2 


10 


.42 


± 


(1 


13 





28 


0. 


15 


2 


T8.5 


18 


41 


± 





(11 










1 


IS 


27 


± 





07 










1 


18 


.70 


± 


0. 


07 










1 


T9 


18 


.17 


± 





.13 





.45 





10 


2 


17 


54 


± 





49 










1 


18 


.10 


± 


(1 


53 










1 



Note. — 



bamc as Tablc[l5]but for 2MASS magnitudes. 
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Table 17. Mean Spitzer/IRAC Absolute Magnitudes as a Function of Spectral Type 



Spectral 
Type 



[3.6] band 



[4.5] band 



[5.8] band 



[8.0] band 



M6 


9 


19 


± 





(11 








1 


9 


17 







02 








1 


1) 


12 


± 





01 








1 


9 


00 


± 





01 








1 


M6.5 


9 


10 


± 





03 


() 


10 




3 


9 


14 


± 





0.3 





11 




3 


!) 


00 


± 





03 





11 




3 


8 


00 


± 





02 





10 


0.00 


3 


M7 


9 


33 


± 





(12 





12 




2 


9 


33 


± 





01 





12 


0.03 


2 


9 


24 


± 





02 





12 


0.02 


2 


9 


20 


± 





02 





13 


0.03 


2 


M7.5 














































































M8 


9 


44 


± 





(12 








1 


9 


45 


± 





0.3 








1 


9 


.30 


± 





01 








1 


9 


20 


± 





01 








1 


M8.5 


9 


78 


± 





1)2 








1 


9 


78 


± 





01 








1 


9 


02 


± 





01 








1 


9 


52 


± 





01 








1 


M9 


9 


1)7 


± 





03 


() 


32 


0.22 


3 


9 


98 


± 





02 





2!) 


0.19 


3 


9 


70 


± 





02 





28 


0.18 


3 


9 


65 


± 





02 





24 


0.16 


3 


M9.5 


9 


03 


± 





11 








1 


9 


00 


± 





11 








1 


!) 


41 


± 





11 








1 


9 


24 


± 





11 








1 


L0 


















(1 



























































L0.5 


















(1 



























































LI 


111 


12 


± 





1)3 








1 


10 


14 


± 





0.3 








1 


10 


0.3 


± 





03 








1 


9 


88 


± 





0.3 








1 


LI. 5 














































































L2 














































































L2.5 














































































L3 


1(1 


57 


± 





or, 








1 


10 


58 


± 





Or, 








1 


10 


41 


± 





05 








1 


10 


31 


± 





or 








1 


L3.5 


10 


48 


± 





():! 








1 


10 


53 


= 





0.3 








1 


10 


30 


± 





03 








1 


10 


35 


± 





03 








1 


L4 


















(} 


















o 


















o 


















n 


L4.5 














































































L5 


10 


94 


± 





03 


() 


03 




2 


11 


00 


± 





0.3 





Or, 




2 


10 


81 


± 





03 





04 




2 


10 


66 


± 





03 





04 




2 


L5.5 














































































L6 














































































L6.5 














































































L7 














































































L7.5 


11 


56 


± 





04 








1 


11 


45 


= 





04 








1 


11 


02 


± 





04 








1 


10 


70 


± 





04 








1 


L8 


11 


80 


± 





04 


() 


02 




2 


11 


72 


= 





04 





01 




2 


11 


30 


± 





04 





00 




2 


11 


12 


± 





04 





03 




2 


L8.5 














































































L9 














































































L9.5 














































































TO 














































































TO. 5 














































































Tl 


12 


41 


± 





10 





01 




2 


12 


20 


± 





10 





01 




2 


11 


07 


± 





10 





00 




2 


11 


70 


± 





2.3 





12 




2 


T1.5 














































































T2 


12 


28 


± 





00 








1 


12 


04 


i 





00 








1 


11 


64 


± 





07 








1 


11 


40 


± 





07 








1 


T2.5 


12 


46 


± 





04 








1 


12 


13 


= 





0.3 








1 


11 


82 


± 





10 








1 


11 


32 


± 





11 








1 


T3 














































































T3.5 


12 


75 


± 





28 








1 


12 


20 


± 





28 








1 


11 


95 


± 





36 








1 


11 


7.3 


± 





36 








1 


T4 














































































T4.5 


12 


97 


± 





00 


() 


03 




2 


12 


32 


± 





00 





00 




2 


11 


83 


± 





10 





14 




2 


11 


74 


± 





00 





17 




2 


T5 














































































T5.5 


13 


43 


± 





00 





42 


0.38 


2 


12 


55 


i 





or, 





30 


0.27 


2 


12 


23 


± 





07 





53 


0.47 


2 


12 


04 


± 





13 





43 


0.32 


2 


T6 


14 


01 


± 





04 





24 


0.21 


2 


12 


86 


± 





04 





or, 




2 


12 


84 


± 





00 





34 


0.27 


2 


12 


.30 


± 





07 





36 


0.29 


2 


T6.5 


14 


03 


± 





00 





.34 


0.30 


3 


12 


81 


± 





or. 





04 




3 


13 


14 


± 





07 





40 


0.41 


3 


12 


or, 


± 





00 





20 


0.17 


3 


T7 


14 


66 


± 





1)3 





04 




3 


1.3 


2!) 


± 





0.3 





11 


0.13 


3 


13 


50 


± 





04 





18 


0.18 


3 


12 


02 


± 





00 





02 




3 


T7.5 


14 


97 


± 





03 





00 


0.58 


4 


1.3 


37 


± 





02 





21 


0.21 


4 


1.3 


64 


± 





00 





57 


0.56 


4 


13 


14 


± 





00 





33 


0.24 


4 


T8 


IS 


32 


± 





or, 








1 


1.3 


51 


i 





04 








1 


14 


00 


± 





07 








1 


13 


33 


± 





or, 








1 


T8.5 


15 


70 


± 





03 





.31 


0.28 


3 


1.3 


83 


± 





0.3 





18 


0.15 


3 


14 


2.3 


± 





04 





50 


0.49 


3 


13 


.34 


± 





or, 





45 


0.42 


3 


T9 


16 


20 


± 





or, 





.34 


0.50 


2 


14 


11 


± 





or, 





.30 


0.39 


2 









































Note. — 



Same as Tablc [l5| but for Spitzcr/IRAC magnitudes. 
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Table 18. Mean WISE Absolute Magnitudes as a Function of Spectral Type 



Spectral Wl band W2 band W3 band WA band 



Type 




mean 




rms 


CT add 


JV 




mean 




rms 


CT add 


N 




mean 




rms 


CT add 


N 


mean 


rms 


CT add 


JY 


M6 


!) 


21 


± 





01 





25 


0.25 


14 


8 


or, 


± 


01 





2 _ > 


0.24 


14 


8 


69 


± 





01 





24 


0.24 


14 


8.46 ± 0.03 


0.48 


0.11 


5 


M6.5 


!) 


16 


± 





01 





46 


0.46 


15 


8 


04 


= 


01 





4", 


0.44 


15 


8 


74 


± 





01 





41 


0.39 


15 


8.59 ± 0.05 


0.67 


0.25 


8 


M7 


!) 


31 


± 





02 





40 


0.54 


6 


9 


10 


= 


02 





47 


0.51 


6 


8 


91 


± 





02 





47 


0.51 


6 


8.78 ± 0.14 


0.79 


0.37 


3 


M7.5 


9 


82 


± 





02 





35 


0.37 


8 


9 


07 


= 


02 





34 


0.36 


8 


8 


65 


± 





03 





34 


0.39 


8 


8.43 ± 0.20 


0.13 




4 


M8 


9 


53 


± 





01 





58 


0.52 


9 


9 


31 


± 


01 





56 


0.50 


9 





15 


± 





02 





00 


0.46 


9 


8.58 ± 0.34 


0.35 




2 


M8.5 


10 


08 


± 





01 





23 


0.19 


5 


9 


80 


= 


01 





21 


0.17 


5 


9 


42 


± 





02 





09 


0.03 


5 


9.10 ± 0.12 


0.13 




2 


M9 


10 


19 


± 





02 





34 


0.34 





9 


93 


= 


02 





31 


0.31 


6 


9 


48 


± 





02 





35 


0.33 


(1 


9.30 ± 0.10 


0.82 


0.68 


4 


M9.5 


9 


91 


± 





03 





27 


0.31 


4 


9 


04 


± 


03 





20 


0.23 


4 


9 


17 


± 





0(1 





29 


0.25 


3 











LO 


10 


20 


± 





03 





12 




6 


9 


or, 


± 


03 





12 




6 


9 


29 


± 





14 





88 


0.07 


4 











L0.5 


9 


89 


± 





66 








1 


9 


04 


±0 


66 








1 


9 


24 


± 





70 








1 











LI 


10 


35 


± 





02 





08 


0.09 


3 


10 


12 


± 


02 





06 


0.07 


3 


9 


63 


± 





04 





19 


0.17 


3 











LI. 5 


10 


80 


± 





23 








1 


10 


51 


± 


23 








1 


9 


94 


± 





24 








1 











L2 


































































L2.5 


10 


42 


± 





20 








1 


10 


04 


±0 


20 








1 


9 


42 


± 





36 








1 











L3 


10 


K2 


± 





04 





09 


0.09 


3 


10 


53 


± 


04 





09 


0.08 


3 


10 


28 


± 





16 








1 











L3.5 


10 


80 


± 





02 





11 


0.20 


2 


10 


51 


± 


02 





22 


0.42 


2 


10 


22 


± 





or, 








1 











L4 


10 


95 


± 





00 





18 


0.15 


3 


10 


71 


± 


09 





12 




3 


10 


81 


± 





24 





47 




2 











L4.5 


































































Lr, 


1 1 


33 


± 





02 





27 


0.37 


4 


1 1 


04 


±0 


02 





30 


0.40 


4 


10 


28 


± 





04 





34 


0.21 


2 











L5.5 


11 


87 


± 





04 





03 




2 


11 


00 


± 


04 





02 




2 


10 


56 


± 





09 





49 


0.90 


2 











L6 


11 


53 


± 





16 








1 


11 


10 


± 


1(1 








1 


10 


71 


± 





33 








1 











L6.5 


11 


95 


± 





:S2 








1 


11 


41 


± 


33 








1 






























L7 


11 


53 


± 





27 








1 


11 


13 


± 


27 








1 






























L7.5 


11 


04 


± 





03 








1 


11 


42 


± 


03 








1 


10 


25 


± 





07 








1 











L8 


12 


22 


± 





03 





29 


0.29 


8 


11 


00 


±0 


03 





31 


0.31 


8 


10 


(19 


± 





or, 





27 


0.11 


6 











L8.5 


































































L9 


12 


45 


± 





03 








1 


11 


82 


±0 


03 








1 


10 


4(1 


± 





10 








1 











L9.5 


































































TO 


































































TO. 5 


































































Tl 


12 


04 


± 





16 





07 




2 


12 


24 


±0 


1(1 





06 




2 


10 


83 


± 





48 








1 











T1.5 


































































T2 


12 


96 


± 





00 








1 


12 


or, 


= 


06 








1 


10 


38 


± 





10 








1 











T2.5 


































































T3 


































































T3.5 


13 


60 


± 





28 








1 


12 


28 


± 


28 








1 






























T4 


































































T4.5 


14 


51 


± 





0!) 





(il 


0.60 


2 


12 


01 


± 


07 





1(1 




2 


11 


15 


± 





35 








1 











T5 


14 


49 


± 





(14 








1 


12 


70 


± 


04 








1 


11 


51 


± 





00 








1 











T5.5 


14 


61 


± 





or, 





47 


0.56 


3 


12 


88 


± 


04 





33 


0.39 


3 


10 


87 


± 





12 





48 


0.47 


3 











T6 


14 


79 


± 





(14 





23 


0.33 


3 


12 


80 


± 


04 





06 


0.02 


3 


11 


8(1 


± 





10 





57 


0.67 


3 











T6.5 


15 


01 


± 





(14 





34 


0.38 


4 


12 


91 


± 


04 





14 


0.14 


4 


11 


72 


± 





15 





39 


0.30 


4 











T7 


15 


54 


± 





(14 





20 


0.24 


3 


13 


MO 


± 


03 





10 


0.12 


3 


11 


(17 


± 





13 





45 


0.48 


3 











T7.5 


16 


03 


± 





03 





77 


0.72 


4 


13 


33 


± 


02 





27 


0.25 


4 


12 


07 


± 





00 





4(1 


0.25 


3 











T8 


16 


17 


± 





(14 





63 


0.63 


3 


13 


46 


± 


03 





27 


0.03 


3 


12 


10 


± 





10 





71 


0.78 


3 











T8.5 


16 


7!) 


± 





(18 





34 


0.35 


4 


13 


79 


± 


03 





08 


0.05 


4 


11 


89 


± 





18 





31 




2 











T9 


17 


11 


± 





or, 





:il 


0.41 


2 


14 


13 


± 


04 





36 


0.56 


2 


12 


31 


± 





08 





13 




2 












Note. — 



bamc as Table[l5]but for WISE magnitudes. 



